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Conceptual Compensatory Mitigation Plan 
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EXECUTIVE SUMMARY 

Donlin Gold LLC (Donlin Gold) is proposing the development of an open pit, hard rock gold 
mine in Alaska. The mine is located 277 miles (446 km) west of Anchorage, 145 miles (233 
km) northeast of Bethel, and 10 miles (16 km) north of the village of Crooked Creek on the 
north bank of the Kuskokwim River (Figure 2.1 on page 6). Bethel, the largest community in 
western Alaska, is the administrative and transportation center of the Yukon-Kuskokwim 
Delta. The proposed Jungjuk Port site is approximately 178 river miles (286 km) upstream of 
Bethel, and about 57 river miles (92 km) upstream of Aniak, which is the regional 
transportation center for the middle Kuskokwim Valley. 

Donlin Gold submitted a draft Clean Water Act Section 404 permit application to the United 
States Army Corps of Engineers (USACE) in July 2012. In December 2012, USACE published 
a Notice of Intent (NOI) to produce an Environmental Impact Statement (EIS). Donlin Gold 
subsequently submitted a revised draft 404 application to USACE in December 2014. The 
project design described in the draft application, and currently being analyzed in the EIS, 
attempts to avoid and minimize project impacts to important wetland functions, wildlife 
habitats, areas of important cultural significance, and identified subsistence use areas. Donlin 
Gold will continue to work with USACE and other involved regulatory agencies to identify 
further opportunities to avoid and minimize project impacts throughout the public review 
process and, as appropriate, will provide compensatory mitigation for unavoidable losses to 
jurisdictional wetlands and waters of the United States. 

In 2008, the USACE and the U.S. Environmental Protection Agency (USEPA) published new 
regulations (33 CFR Parts 325 and 332; 40 CFR Part 230) entitled, “Compensatory Mitigation 
for Losses of Aquatic Resources” (2008 Mitigation Rule). The Mitigation Rule emphasized the 
selection of compensatory mitigation sites on a watershed basis; and established equivalent 
operating standards for the three types of compensatory mitigation providers and 
mechanisms: mitigation banks, in-lieu fee (ILF) programs, and permittee responsible 
mitigation (PRM) projects. 

Donlin Gold is evaluating all available and practicable options to comply with the requirements 
of the 2008 Mitigation Rule. To meet these requirements for compensatory mitigation, Donlin 
Gold proposes a combination of all available options, including mitigation bank credits, ILF 
program credits, and PRM projects. These are outlined in this Conceptual Mitigation Plan, 
which is for submittal to USACE in support of the Department of Army CWA 404 permit 
application. A final compensatory Mitigation Plan will be developed as the 404 evaluation and 
permitting process progresses. 
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Definitions of Relevant Terms 
Terms defined are indicated on first use in the text with a superscript ([D]). 

Adaptive management: Monitoring results to identify potential problems of a project, while 
identifying and implementing measures to rectify the problem. For compensatory mitigation, 
this includes the development of a strategy that anticipates the challenges associated with 
mitigation projects and anticipates actions to address those challenges and unforeseen 
changes. Adaptive management requires the consideration of risk, uncertainty, and the 
dynamic nature of the mitigation and guides the modification of mitigation projects to optimize 
performance (33 CFR Parts 325 and 332). 

Buffer: An upland, wetland, or riparian area that protects or enhances aquatic resource 
functions associated with wetlands, rivers, streams, lakes, marine, and estuarine systems 
from disturbances associated with adjacent land uses (33 CFR Parts 325 and 332). 

Clean Water Act – Section 404: Authorizes the Secretary of the Army, acting through the 
Chief of Engineers, to issue permits. Permits are issued, after notice and opportunities for 
public hearing, for the discharge of dredged or fill material into the waters of the United States 
at specified disposal sites (33 CFR Part 323). 

Clean Water Act – Section 404 (b)(1) Guidelines: The regulations issued by USEPA and 
found at CFR 40 Part 230 Section 404(B)(1) are referenced as the Guidelines for Specification 
of Disposal Sites for Dredged or Fill Material. Subpart A-General, Subpart B-Compliance with 
the Guidelines, Subpart C-Potential Impacts on Physical and Chemical Characteristics of the 
Aquatic Ecosystem, D-Potential Impacts on Biological Characteristics of the Aquatic 
Ecosystem, Subpart E-Potential Impacts on Special Aquatic Sites, and Subpart F-Potential 
Effects on Human Use Characteristics, dated December 24 1980. 

Compensatory mitigation: The restoration (re-establishment or rehabilitation), 
establishment (creation), enhancement, and preservation of aquatic resources for the purpose 
of offsetting unavoidable adverse impacts remaining after all appropriate and practicable 
avoidance and minimization has been achieved (33 CFR Parts 325 and 332; 40 CFR Part 
230). 

Condition: The relative ability of an aquatic resource to support and maintain a community of 
organisms having a species composition, diversity, and functional organization comparable to 
reference aquatic resources in the region (33 CFR Parts 325 and 332). 

Credit: A unit of measure (e.g., a functional or real measure or other suitable metric) 
representing the accrual or attainment of aquatic functions at a compensatory mitigation site. 
The measure of aquatic functions is based on the resources restored, established, enhanced, 
or preserved (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Cumulative impacts: The impact on the environment resulting from the incremental impact 
of the action when added to other past, present, and reasonably foreseeable future actions 
regardless of what agency (Federal or non-Federal) or person undertakes such other actions. 
Cumulative impacts can result from individually minor but collectively significant actions taking 
place over a period of time (40 CFR Section 1508.7). 
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Debit: A unit of measure (e.g., a functional or real measure or other suitable metric) 
representing the loss of aquatic functions at an impact or project site. The measure of aquatic 
functions is based on the resources impacted by the authorized activity (33 CFR Parts 325 
and 332; 40 CFR Part 230). 

Ecoregion: An area defined by a range of landscape characteristics, environmental 
conditions, or natural features forming a distinct natural community. 

Enhancement: The manipulation of the physical, chemical, or biological characteristics of an 
aquatic resource to heighten, intensify, or improve a specific aquatic resource function(s). 
Enhancement results in the gain of selected aquatic resource function(s), but may cause a 
decline in others. It does not result in a gain in aquatic resource area (33 CFR Parts 325 and 
332; 40 CFR Part 230). 

Establishment (creation): The manipulation of the physical, chemical, or biological 
characteristics to develop an aquatic resource that did not previously exist at an upland site. 
This results in a gain in aquatic resource area and functions (33 CFR Parts 325 and 332; 40 
CFR Part 230). 

Facility Study Area (FSA): The FSA includes the area of the mine and all related facilities, 
including overburden storage, waste rock storage, topsoil storage, tailings storage, water 
treatment, camps, mine pits, water reservoirs, airstrip, power plant, mill, Jungjuk Port, roads, 
laydown areas, and material sources. 

Functions: The physical, chemical, and biological processes that occur in ecosystems (33 
CFR Parts 325 and 332; 40 CFR Part 230). 

Hydrogeomorphic (HGM) Classification: Approach to assessing wetland functions, or the 
HGM Approach, is a method to assess the functional condition (Smith et al. 1995) of a specific 
wetland referenced to data collected from wetlands across a range of physical conditions. It 
utilizes a wetland classification system based on geomorphic position and hydrologic 
characteristics to group wetlands into seven wetland classes: Depressional, riverine, mineral 
flats, organic flats, tidal fringe, and lacustrine fringe wetlands (Brinson 1993). 

Hydrologic Unit Code (HUC): A hydrologic unit describes the area of land upstream from a 
specific point on the stream (generally the mouth or outlet) that contributes surface water 
runoff directly to the outlet point. Another term for this concept is drainage area. Every 
hydrologic unit is identified by a unique HUC consisting of 2 to 12 digits based on the levels 
of classification in the hydrologic unit system. The HUC will get more defined and a smaller 
area as the level advances. For example, HUC-2 is a region; HUC-6 is a basin; HUC-8 is a 
sub-basin; HUC-10 is a watershed; and HUC-12 is a sub-watershed (USGS 1987). 

Impact: Adverse effects on aquatic resources (33 CFR Parts 325 and 332; 40 CFR Part 230). 

In-kind: A resource of a similar structural and functional type to the impacted resource (33 
CFR Parts 325 and 332; 40 CFR Part 230). 

In-Lieu Fee (ILF) Program: A program involving the restoration, establishment, 
enhancement, and/or preservation of aquatic resources through funds paid to a governmental 
or non-profit natural resources management entity to satisfy compensatory mitigation 
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requirements for Department of the Army (DA) permits. Similar to a mitigation bank (see 
definition below), an ILF sponsor sells compensatory mitigation credits to permittees. 
However, the rules governing the operation and use of in-lieu fee programs are somewhat 
different from the rules governing operation and use of mitigation banks. The operation and 
use of an ILF program is governed by an ILF program instrument (33 CFR Parts 325 and 
332). 

Instrument: The legal document for the establishment, operation, and use of a mitigation 
bank or ILF program (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Interagency Review Team: An interagency group of Federal, Tribal, State, local regulatory 
and resource agency representatives that review documentation and advises the United 
States Army Corps of Engineers (USACE) District Engineer on the establishment and 
management of a mitigation bank or an ILF program (33 CFR Parts 325 and 332; 40 CFR 
Part 230). 

Mitigation: An area where resources (e.g., wetlands, streams, riparian areas) are restored, 
established, enhanced, or preserved for the purpose of providing compensatory mitigation for 
impacts authorized by DA permits (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Mitigation Bank: A site, or suite of sites, where resources (e.g., wetlands, streams, riparian 
areas) are restored, established, enhanced, and/or preserved for the purpose of providing 
compensatory mitigation for impacts authorized by DA permits. In general, a mitigation bank 
sells compensatory mitigation credits to permittees whose obligation to provide compensatory 
mitigation is then transferred to the mitigation bank sponsor. The operation and use of a 
mitigation bank is governed by a mitigation banking instrument (33 CFR Parts 325 and 332). 

Mitigation Ratio: Acreage replacement ratios are typically used to express the amount of 
mitigation required for a project requiring compensatory mitigation. Acreage replacement is 
expressed as a relationship between two numbers. The first number specifies the acreage to 
be mitigated and the second number specifies the acreage of wetlands impacted. For 
example, if the replacement ratio was 2:1, then two acres of wetlands would have to be 
mitigated for each acre of wetland impact (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Navigable Waters of the United States: Those waters of the United States that are subject 
to the ebb and flow of the tide shoreward to the mean high water mark and/or are presently 
used, have been used in the past, or may be susceptible to use in interstate transport or 
foreign commerce. These are waters that are navigable in the traditional sense where permits 
are required for certain activities pursuant to Section 10 of the Rivers and Harbors Act of 1899. 
This act prohibits the unauthorized obstruction or alteration of any navigable water of the 
United States unless a permit from USACE is received (33 CFR Part 328). 

Off-site: An area that is neither located on the same parcel of land as the impact site, nor on 
a parcel of land contiguous to the parcel containing the impact site (33 CFR Parts 325 and 
332; 40 CFR Part 230). 

On-site: An area located on the same parcel of land as the impact site, or on a parcel of land 
contiguous to the impact site (33 CFR Parts 325 and 332; 40 CFR Part 230). 
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Ordinary High Water (OHW): The OHW is a line on the shore established by the fluctuations 
of water and indicated by physical characteristics such as a clear, natural line impressed on 
the bank, shelving, changes in the character of soil, destruction of terrestrial vegetation, the 
presence of litter and debris, or other appropriate means (USACE 2005). 

Out-of-kind: A resource of a different structural and functional type from the impacted 
resource (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Performance standards: Observable or measurable physical (including hydrological), 
chemical and biological attributes used to determine if a compensatory mitigation project 
meets its objectives (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Permittee-Responsible Mitigation (PRM): An aquatic resource restoration, establishment, 
enhancement, and/or preservation activity undertaken by the permittee (or an authorized 
agent or contractor) to provide compensatory mitigation; the permittee retains full 
responsibility (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Pipeline Study Area (PSA): The PSA includes the gas pipeline and all facilities associated 
with the pipeline, including compressor station, power line, block valves, access roads, shoofly 
roads, material sources, overburden storage, camps, and laydown areas.  

Practicable: Available and capable of being completed after taking into consideration cost, 
existing technology, and logistics in light of overall project purposes (USACE 2008). 

Preservation: The removal of a threat to, or preventing the decline of, aquatic resources by 
an action in or near those aquatic resources. This term includes activities commonly 
associated with the protection and maintenance of aquatic resources through the 
implementation of appropriate legal and physical mechanisms. Preservation does not result 
in a gain of aquatic resource area or functions (33 CFR Parts 325 and 332; 40 CFR Part 230). 

PRM Plan: Summaries of mitigation projects prepared by Donlin Gold to restore, establish, 
enhance, or preserve aquatic functions. The summaries provide snap shots of the project 
objectives, site selection criteria, baseline information, location, HUC, and the projected 
credits to be earned in the watershed from the proposed mitigation projects (Donlin Gold 
2014). 

Re-establishment: The manipulation of the physical, chemical, or biological characteristics 
of a site with the goal of returning its natural and historic functions to a former aquatic resource. 
Re-establishment results in rebuilding a former aquatic resource and a gain in aquatic 
resource functions and area (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Rehabilitation: The manipulation of the physical, chemical, or biological characteristics of an 
aquatic resource site with the goal of repairing natural historic functions to a degraded aquatic 
resource. Rehabilitation results in a gain in aquatic resource functions, but does not result in 
a gain in aquatic resource area (33 CFR Parts 325 and 332). 

Restoration: The manipulation of the physical, chemical, or biological characteristics of a site 
with the goal of returning natural and historic functions to a former or degraded aquatic 
resource. For tracking net gains in aquatic resource area, restoration is divided into two 
categories: re-establishment and rehabilitation (33 CFR Parts 325 and 332; 40 CFR Part 230). 
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Riparian areas: Lands adjacent to streams, rivers, lakes, and estuarine-marine shorelines. 
Riparian areas provide a variety of ecological functions and services and help improve or 
maintain local water quality (33 CFR Parts 325 and 332; 40 CFR Part 230).  

Section 10 of the Rivers and Harbors Act of 1899: Prohibits the unauthorized obstruction 
or alteration of any navigable waters of the United States unless a permit is received from the 
U.S. Army Corps of Engineers under 33 USC 403. 

Service area: The geographic area within which impacts can be mitigated at a specific 
mitigation bank or in-lieu fee program, as designated in its instrument (33 CFR Parts 325 and 
332; 40 CFR Part 230). 

Services: The benefits that human populations receive from functions that occur in 
ecosystems (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Special Aquatic Sites: These include: wetlands, mudflats, vegetated shallows, riffle and pool 
complexes, sanctuaries, and refuges (40 CFR Part 230, Subpart E). 

Sponsor: Any public or private entity responsible for establishing, and in most circumstances 
operating, a mitigation bank or in-lieu fee program (33 CFR Parts 325 and 332; 40 CFR Part 
230). 

Temporal loss: The time lag between the loss of aquatic resource functions caused by the 
permitted impacts and the replacement of aquatic resource functions at the compensatory 
mitigation site. Higher compensation ratios may be required to compensate for temporal loss. 
When the compensatory mitigation project is initiated prior to, or concurrent with, the permitted 
impacts, the District Engineer may determine compensation for temporal loss is not 
necessary, unless the resource has a long development time (33 CFR Parts 325 and 332; 40 
CFR Part 230). 

Waters of the United States: A broader term than navigable waters of the United States. 
Waters of the United States include adjacent wetlands and tributaries to navigable waters of 
the United States and other waters where the degradation or destruction of them could affect 
interstate or foreign commerce. These are the waters where permits are required for the 
discharge of dredged or fill material pursuant to Section 404 of the Clean Water Act. Generally 
speaking, any river, stream, creek, intermittent tributary, pond, impoundment, lake or wetland 
should be considered waters of the United States (33 CFR Part 328). 

Watershed: An area that drains to a common waterway, such as a stream, lake, estuary, 
wetland, or ultimately, the ocean (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Watershed approach: An analytical process for making compensatory mitigation decisions 
that support the sustainability or improvement of aquatic resources in a watershed. It involves 
consideration of watershed needs, and how locations and types of compensatory mitigation 
projects address those needs. A landscape perspective is used to identify the types and 
locations of compensatory mitigation projects benefitting the watershed and offset losses of 
aquatic resource functions and services caused by activities authorized by DA permits. The 
watershed approach may involve consideration of landscape scale, historic and potential 
aquatic resource conditions, past and projected aquatic resource impacts in the watershed, 
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and terrestrial connections between aquatic resources when determining compensatory 
mitigation requirements for DA permits (33 CFR Parts 325 and 332; 40 CFR Part 230). 

Donlin Gold xii August 2015 – DRAFT 5.1 



Conceptual Compensatory Mitigation Plan 
Donlin Gold Project  

1.0 Introduction 

1.1 Purpose 

Donlin Gold is proposing to mine and process gold ore located in the Kuskokwim River 
drainage in Alaska. This Conceptual Compensatory Mitigation Plan (CMP) explains how 
Donlin Gold will compensate for the unavoidable losses of waters of the United States[D] 
including wetlands, streams, and creeks in the project area. Compensatory mitigation[D] may 
involve restoration,[D] enhancement,[D] establishment (creation),[D] or preservation[D] of aquatic 
sites.  

The 2008 Mitigation Rule (discussed in Section 1.2) addresses compensatory mitigation for 
unavoidable losses of aquatic resources and functions[D] in a project site. The rule establishes 
performance standards[D], sets timeframes for decision making, and establishes equivalent 
requirements and standards for the three types of compensatory mitigation: mitigation 
banks,[D] in-lieu fee (ILF) programs,[D] and permittee-responsible mitigation[D] (PRM) projects. 

This plan discusses the Donlin Gold proposed project and permitting actions for compliance 
with Section 404 of the Clean Water Act (CWA)[D] and Section 10 of the Rivers and Harbors 
Act[D] undertaken by Donlin and the U.S. Army Corps of Engineers (USACE) to date. This 
Conceptual CMP is supplied to update and inform the 404 CWA application and the National 
Environmental Policy Act, Draft Environmental Impact Statement DEIS process. A final CMP 
will be developed in accordance with the requirements of 33 CFR 332.4(c). 

1.2 Mitigation Rule  

On April 10, 2008, the USACE and the USEPA published new regulations (33 CFR Parts 325 
and 332; 40 CFR Part 230) entitled, “Compensatory Mitigation for Losses of Aquatic 
Resources” (Mitigation Rule). A primary goal of the new regulations was to improve the quality 
and success of compensatory mitigation. The Mitigation Rule emphasized the selection of 
compensatory mitigation sites on a watershed basis and established equivalent standards for 
the three types of compensatory mitigation providers and mechanisms: mitigation banks, ILF 
programs, and PRM projects. The Mitigation Rule established a preference hierarchy for 
mitigation providers and mechanisms based on a case by case evaluation to determine the 
environmentally preferable method, by success and sustainability. 

The Mitigation Rule requires appropriate and practicable compensatory mitigation to replace 
the functional losses of aquatic resources. Mitigation banks and ILF programs must be 
established, available, and operational in accordance with the Mitigation Rule (33 CFR 332.8). 
Mitigation banks and ILF programs typically consist of large scale restoration projects or 
preservation projects providing compensatory mitigation. 

1.2.1 Compensatory Mitigation Mechanisms 

Compensatory mitigation includes three main elements. These are the purchase of mitigation 
bank and ILF program credits, and performing PRM projects. 
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1. Purchase of mitigation bank credits. The operation and use of a mitigation bank is 
governed by an approved instrument[D]. The mitigation bank sells credits to the 
permittee to provide compensatory mitigation for impacts authorized by DA permits. 
Mitigation banks typically consist of large restoration or preservation projects that 
provide compensatory mitigation for a number of activities (33 CFR Parts 325 and 332; 
40 CFR Part 230). As of February 15, 2015, Alaska has six operating mitigation banks 
shown in the Regulatory and In-Lieu Fee Bank Information Tracking System from 
which prospective developers can purchase credits. New banks have been proposed 
for operation in Alaska, but are still undergoing regulatory review. No mitigation banks 
currently serve the Project Facility Study Area (FSA) [D]. Two mitigation banks are 
available for the Project Pipeline Study Area (PSA) [D] within the Matanuska Susitna 
Borough. These two banks include the Su-Knik and the Pioneer Reserve. See 
Appendix A for the mitigation bank service areas[D]. See Section 2.0 for Project details. 

2. Purchase of ILF sponsor credits. This type of mitigation occurs when a permittee 
provides funds to an ILF sponsor[D] (a public agency or non-profit organization) that in 
return, sells compensatory mitigation credits. The Conservation Fund is the only 
statewide ILF sponsor selling credits for the unavoidable impacts to wetlands and other 
aquatic resources in Alaska. The Conservation Fund currently operates in five distinct 
geographic service areas. The combined service areas cover the entire jurisdictional 
area of the Alaska District. Service areas include: Arctic, Interior, South-central, 
Southeast, and Southwest. Advanced credits are supplied by USACE to the sponsor 
and the sponsor is responsible for all operational and reporting requirements. The 
availability of credits is currently limited. The Conservation Fund is available for the 
FSA and the PSA. Restoration, establishment, enhancement, or preservation of 
aquatic resources is the responsibility of the ILF sponsor. By law, the permittee that 
buy credits from the ILF sponsor has no further liability. 

3. PRM under a watershed approach. PRM includes the restoration, establishment, 
enhancement or preservation of wetlands undertaken by a permittee to compensate 
for wetland impacts resulting from a specific project. The permittee performs the 
mitigation after the permit is issued and is ultimately responsible for the implementation 
and success of mitigation. With PRM, the permittee maintains liability for the 
construction and long-term success of the site. PRM is to be managed under a 
watershed approach[D]; the goal is to improve the quality and quantity of aquatic 
resources within the impacted watershed through the selection of compensatory 
mitigation sites and projects. 

The Mitigation Rule identifies three types of PRM Projects in USACE preference: 

(1) PRM through on-site[D] and in-kind[D] mitigation; PRM projects are managed in the 
same watershed, and within the same wetland habitat types. 

(2) PRM through off-site[D] and in-kind mitigation; PRM projects are managed in a 
different watershed, with the same wetland habitat types. 

(3) PRM through off-site and out-of-kind[D] mitigation; PRM projects are not located in 
the same watershed, and are out-of-kind habitat replacement. This third option is 
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the least desirable option to USACE. The restoration or enhancement work is 
completed outside of the impact site and is not replacing in-kind impact habitat. 

Each PRM project follows the requirements of the Mitigation Rule. They are individual 
developments standing on their own merits. The permittee provides detail-driven 
plans, and assures credits can be constructed at the site. USACE monitors for a 
minimum of five years to make sure the sites are performing as planned. The permittee 
retains full responsibility for the protection and management of the PRM site (33 CFR 
332.4(c)(2-14). 

1.2.2 USEPA and USACE Preference Hierarchy 

The 2008 Mitigation Rule provides a preference hierarchy for mitigation banks or an ILF 
sponsor over PRM projects. Mitigation banks and ILF sponsor credits are approved prior to 
any impacts to aquatic resources associated with permitted activities. This early 
implementation is assumed to lessen the potential for temporal[D] losses, and increases 
mitigation success. 

A mitigation plan proposing the use of PRM projects requires a comprehensive plan and 
approval from the USACE District Engineer. If mitigation banks are not available (or no banks 
have adequate credits), or no ILF sponsors with adequate credits are available, the only option 
for an applicant will be to seek credits through PRM projects. 
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2.0 Proposed Project 

The open pit, hard rock gold mine site is located 277 miles (446 km) west of Anchorage, 145 
miles (233 km) northeast of Bethel, and 10 miles (16 km) north of the village of Crooked Creek. 
The village of Crooked Creek is located on the banks of the Kuskokwim River. The proposed 
mining development includes the following principal mine components:  

• Mine Site – Includes an open pit mine, waste rock storage facility, mill, tailings storage 
facility, fresh water dams, contact water dams, a natural gas power generation facility, 
and personnel camps. 

• Transportation Infrastructure – Includes a 5,000-foot (1,524 m) gravel airstrip, Jungjuk 
Port, located on the Kuskokwim River, and a 30-mile (48 km) gravel road connecting 
the port and the mine site.  

• Natural Gas Pipeline – Includes a 14-inch, 315-mile (507 km) buried steel pipeline to 
supply natural gas to the mine power plant. The pipeline would tie into Enstar’s gas 
distribution line near Beluga and traverse 315 miles through the Alaska Mountain 
Range to the power plant and mill site as shown in Figure 2.1.  

The FSA consists of the mine site and transportation infrastructure; the PSA consists of the 
natural gas pipeline, including associated facilities (see Section 3.0). Project components are 
shown in Figure 2.1 and Figure 2.2. Additional details about the proposed project can be found 
in the Project Description (SRK 2012), Natural Gas Pipeline Plan of Development (SRK 2013), 
and the DA Permit Application (Donlin Gold 2014). 

2.1 Donlin Gold Section 404 and Section 10 Permitting 

Donlin Gold initiated the permitting process by submitting a Preliminary Wetlands Permit 
Application under Section 404 of the CWA and Section 10 of the Rivers and Harbors Act to 
USACE on July 26, 2012. The permit application package included the Preliminary 
Jurisdictional Determination (PJD) and the DA permit applications. The PJD established the 
boundaries of the waters of the United States subject to USACE jurisdiction for the project. 
These documents have been superseded by subsequent updates and supplemented with 
additional reports. Table 2.1 presents a comprehensive list of relevant permit applications, 
and supporting reports submitted to the USACE.  

Donlin Gold considered multiple alternatives and design changes to avoid and minimize 
impacts to wetlands and waters of the United States. Avoidance and minimization measures 
are detailed in the Department of Army Permit Application (Donlin Gold 2014).  
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Table 2-1 Section 404 and Section 10 Permit Applications and Supporting 
Documentation 

Document Name 
Date 

Submitted 
to USACE 

Reference 

Preliminary Permit Application, including Preliminary Jurisdictional Determination (PJD) 
& Department of Army (DA) permit applications, Section 404 Clean Water Act, and 
Section 10 Rivers and Harbors Act 

July 2012 Donlin 
Gold 2012 

DA Permit Applications, Section 404 Clean Water Act, and Section 10 Rivers and 
Harbors Act 

Updated 
November 

2014 

Donlin 
Gold 2014 

Wetlands Functional Assessment 
Updated 

December 
2014 

3PPI 2014 

Preliminary Jurisdictional Determination Updated 
April 2014  3PPI 2014 

2.2 Actions taken by the USACE and Donlin Gold Affecting the CMP 

Donlin Gold developed a functional assessment (FA) method using the Magee-Hollands 
method. The FA was the basis for the CMP. The USACE informed Donlin Gold the Magee-
Hollands method is not intended for use in Alaska (USACE 2015). Subsequently the USACE 
informed Donlin Gold the FA should revert to a Cowardin classification and acreage method 
(July 30, 2015 meeting note).  

Because of this USACE determination, Donlin Gold has removed all reference to the Magee-
Hollands FA methodology from the debit and credit comparisons in this CMP. Some of the 
PRM plans[D] found in Appendix C still reference the Magee-Hollands FA methodology. These 
plans have not yet been updated. The Cowardin classification and acreage method will be 
used in all PRM plans. The Preliminary Jurisdictional Determination (PJD) (Table 2.1) 
completed for the project was prepared using the 1987 wetland delineation manual. The PJD 
was completed as a planning document to enable a comprehensive area wide wetland 
inventory for the USACE alternatives analysis. The wetland acreage fill numbers included in 
the CMP are derived from the 1987 Manual based PJD. All wetland mosaics from this PJD 
have been converted to 100% wetlands in Impact Table 3-1, Table 3-2, and Table 3-3. This 
mathematical conversion of mosaics results in an increase in wetlands and an over estimation 
of the acres of wetlands impacted in the FSA and PSA. 

Donlin Gold, in a meeting with USACE in May of 2015, agreed to complete and submit a new 
PJD with the wetlands outlining the project footprint remapped according to the 2007 Alaska 
Regional Supplement Version 2 (V-2) encompassing the mine facilities and the pipeline 
footprint for the Final EIS (FEIS), thus the wetland acreages in Table 3-1, Table 3-2, and Table 
3-3 will change in the FEIS. 
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Figure 2.1 Facility Study Area (FSA) 
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Figure 2.2 Pipeline Study Area (PSA) 
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3.0 Wetland Impacts from Proposed Project 

To develop the Donlin Gold Project, it will be necessary to place fill material into waters of the 
United States. The projected fill activities are described in the DA Section 404 and Section 10 
permit applications. These include mechanized land clearing, dredging, and direct fill 
placement into jurisdictional waters of the United States (Donlin 2014). 

FSA and PSA wetland impacts were calculated from completed wetland delineations 
incorporated into GIS shape files. Wetland delineations were completed based on the areal 
extent of the mine and the pipeline impacts. The mine and pipeline impacts were organized 
into the FSA and the PSA, respectively. 

• The FSA includes the area of the mine and all related facilities. 

• The PSA includes the gas pipeline and all facilities associated with the pipeline. 

3.1 Wetlands and Aquatic Resource Impacts in the FSA 

The FSA includes the area of the mine and all related facilities, including tailings storage 
facility, overburden storage, waste rock storage, topsoil storage, water treatment, camp, mine 
pits, water reservoirs, airstrip, power plant, processing facility, Jungjuk Port, access roads, 
laydown areas, fuel storage, and associated material sites. All wetland acreages and wetland 
discussions were completed using these facility designations. 

An open pit mine of this scope and magnitude increases in size as the operation progresses, 
and can only begin to realize its full footprint after two decades of operation. The mine 
expansion will be measured as the mine pits, waste rock, overburden, and the tailings 
impoundment expand with time. This acreage projection is shown in Table 3.1. 

Table 3-1 FSA Approximate Wetlands and Waters of United States Impacts by 
Year (3PPI 2014) 

Component 

End 
Year  

4 
(Acres) 

End 
Year 10 
(Acres) 

End 
Year 15 
(Acres) 

End 
Year 20 
(Acres) 

End 
Year 25 
(Acres) 

End 
Year 27 
(Acres) 

End 
Year 28 
(Acres) 

Past 
Year 28 
(Acres) 

End of 
Mine 
Total 

(Acres) 

Mine Pits  707.3 No 
changes 13.0 256.6 No 

changes 
No 

changes 
No 

changes 
No 

changes 976.9 

Waste Rock storage 1,441.4 No 
change 

No 
change  

No 
change 

No 
change  

No 
change  

No 
change 

No 
change 1,441.4 

Overburden and Topsoil storage 
sites 753.5 No 

change 
No 

change  
No 

change 
No 

change  
No 

change  
No 

change 
No 

change 753.5 

Anaconda Creek Tailings 
storage facility  686.9 598.4 204.9 221.9 275.4 

No 
change  35.0 No 

change 2,022.6 

Ancillary facilities, Laydown 
areas, Access and Mine roads, 
Material sites, Fuel storage, 
Jungjuk Port facility, camp, etc. 

2,187.6 No 
change 

No 
change 

No 
change 

No 
change 

No 
change 

No 
change 

No 
change 2,187.6 

Increase for Period  5,776.8 598.4 217.9 478.5 275.4 
No 

change 35.0 
No 

changes N/A 

Total  7,382.0 
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3.2 Wetlands and Aquatic Resource Impacts in the PSA 

The PSA includes the gas pipeline and all facilities associated with the pipeline, including 
compressor station, power line, block valves, access roads, shoofly roads, material sources, 
overburden storage, camps, and laydown areas. The PSA wetland acreage projections are 
shown in Table 3.2. 

Table 3-2 PSA Approximate Wetlands and Waters of the U. S. Impacts by 
Component (3PPI 2014) 

Component  Acres of Wetlands and  
Waters of the U.S Acres 

Pipeline  1,664.4 

Airstrips plus camps 216.9 

Pipe storage yards 52.3 

Power transmission line 17.2 

Shoofly and Access roads  142.0 

Material sites 283.0 

Ancillary facilities 0.1 

Total 2,375.9 

3.3 Total Estimated Wetlands Impacts from the Proposed Project 

The wetlands and waters of the United States disturbance in the FSA and PSA combined total 
is 9,757.9 acres. Table 3.3 shows the total. 

Table 3-3 Summary of Wetlands Impacts  

Component Acres of Wetlands and  
Waters of the United States 

FSA  7,382.0 
PSA  2,375.9 
Total  9,757.9 
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4.0 Wetland Debits from the Proposed Project 

4.1 Approach 

The wetlands impacted by the project will be remapped according to the 2007 Alaska Regional 
Supplement V-2 encompassing the mine facilities and the pipeline footprint for the FEIS, and 
the final debits for the project will then be determined. 

Donlin Gold will follow the FA method prescribed by USACE, and use a Cowardin 
classification and acreage comparison methodology to determine the debits for the project. 

4.1.1 Mitigation Ratios 

The required amount of mitigation is frequently established as a ratio of wetland area replaced 
to wetland area lost and is termed "mitigation ratio." The wetland acreage required for 
compensation by USACE has typically been greater than the acreage impacted. 

Donlin Gold can propose to compensate for wetland loss by preserving wetlands of equal 
value by the restoration or enhancement of wetlands. USACE historically has required a 
smaller mitigation ratio for projects proposing restoration or enhancement of wetlands when 
compared to projects preserving wetlands. USACE requires a ratio greater than 1:1 ratio for 
wetland preservation. USACE makes the final decision on mitigation ratios. 

The final credits and debits have not been calculated for this project. 

4.1.2 Debits, Credits, and Aquatic Resources Functions 

Debits represent a decrease in the habitat value of an aquatic resource created by an action, 
while credits represent an increase in habitat value.  

Decreases in the habitat value of an aquatic resource caused by an action are represented 
as debits (negative numbers). Increases in habitat value by an action are represented as 
credits (positive numbers). Credits and debits are units of measurement representing the 
accrual or loss of aquatic function. Credits are the trading medium that is used to represent 
the ecological gains at banking sites. Gains are typically considered in terms of the life of 
functions of wetlands or aquatic resources resulting from activities implemented at a site. The 
number of credits earned is based on the quantity and quality of the resources restored, 
created (established), enhanced, or preserved. Credits are a functional metric representing 
the accrual or attainment of aquatic functions at a mitigation site. The Mitigation Rule requires 
applicants to replace lost (debits) wetland functions. 

4.1.3 FSA Debits 

The debits will be determined after the FSA wetland and waters of the U.S. footprints have 
been remapped. The debits will be summarized using a Cowardin classification and acreage 
comparison methodology. 
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4.1.4 PSA Debits 

The debits will be determined after the PSA wetlands and waters of the U.S. have been 
remapped. The debits will be summarized using a Cowardin classification and acreage 
comparison methodology. 

4.1.5 Debits Combined Results (FSA + PSA) 

The debits from the PSA and FSA will be combined and displayed by Cowardin classifications 
and watersheds.  
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5.0 Compensatory Mitigation 

Donlin Gold will supply credits to meet the debits calculated for the project. The proposed 
compensatory mitigation may involve restoration, enhancement, establishment (creation), 
and preservation of aquatic sites. 

5.1 Credit Requirements for the Proposed Project 

The number of credits supplied will attempt to balance the calculated debits and the lost 
functions. The type of credits required for compensation will be determined based on the 
debits calculated in the FSA and PSA by the Cowardin classifications, and the final mitigation 
ratio determined by USACE. The combined debits from the PSA and FSA will be available 
after the wetland remapping, and the completion of the FA displayed in Cowardin 
classifications and watersheds. 

As soon as the credit values are calculated a formal acquisition strategy will be implemented 
and a plan advanced. 

5.2 Meeting the Target Credits – Conceptual Compensatory Mitigation 

Project characteristics, including the amount of wetlands impacted, the remoteness of the site, 
and the logistical difficulties in reaching the site in conjunction with the lack of mitigation 
mechanisms in Alaska represent a challenge to the purchase or creation of wetland credits 
for the project. Donlin Gold has evaluated all available options to satisfy the Mitigation Rule 
and concluded compensatory mitigation cannot be based on a single mechanism, but must 
rely on all available mitigation mechanisms.  

Donlin Gold proposes to use all available mechanisms: mitigation banks, the ILF program, 
and PRM projects to compensate for unavoidable impacts to aquatic resources. 

5.2.1 Mitigation Banks  

The PSA transects the service areas of two mitigation banks, the Su-Knik Bank and the 
Pioneer Reserve LLC. See Appendix A for maps of the existing and proposed mitigation bank 
service areas. 

The District Engineer has the authority to select the environmentally preferred method for 
credit accrual for authorized projects. Linear projects such pipelines pass through multiple 
watersheds, hydrologic units (HUCs)[D], ecoregions[D], and geographical jurisdictions. The 
District Engineer has the flexibility to allow compensation for linear projects to be conducted 
at multiple sites. The Mitigation Rule provides a clear preference for the use of credits from 
mitigation banks. A mitigation bank allows USACE to use identified locations in Alaska that 
provide an ecological benefit over small geographically isolated projects. The consolidation of 
mitigation credits with multiple mitigation banks succeeds at protecting aquatic resources at 
risk and has a high probability of success.  

The Alaska mitigation market is not mature and there are few opportunities to mitigate large-
scale impacts. A portion of the pipeline impacts are within the service areas of two established 
mitigation banks found in the Matanuska Susitna Borough. Donlin Gold believes it is 
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environmentally preferable to buy the required credits from existing mitigation banks to 
compensate for the aquatic resource impacts for the PSA (pipeline). Mitigation bank credits 
will be available for the permanent and temporal impacts in waters of the United States for the 
pipeline (PSA) in the Matanuska Susitna Borough. See Table 5-1 List of Mitigation Banks 
Approved by USACE. Donlin Gold therefore requests approval from the District Engineer to 
use this environmentally preferable option.  

Table 5-1 List of Mitigation Banks Approved by USACE 

Bank Name Description 

Su-Knik Mitigation Bank The Su-Knik Mitigation Bank Service Area is within the Matanuska Susitna 
Borough. Credits can be purchased for the permanent and temporal impacts in 
waters of the United States for the PSA. See service area map on page 7.0A.1. 

Pioneer Reserve LLC The Pioneer Reserve LLC Mitigation Bank has an approved State-wide umbrella 
agreement. Credits can be purchased for the permanent and temporal impacts in 
waters of the United States for the PSA. See service area map on page 7.0A.2.  

The FSA is not within a service area of an approved mitigation bank. If a mitigation bank opens 
in the Kuskokwim River watershed credits could be purchased for the permanent and temporal 
impacts in waters of the United States including wetlands and open waters for the mine, mill, 
Jungjuk Port, roads, and FSA infrastructure within the service area. See Table 5-2 Mitigation 
Bank in USACE Review Process. 

Table 5-2 Mitigation Bank in USACE Review Process 

Bank Name Description 

Kuskokwim Region Chuilnuk Bank. 
If their mitigation banking instrument be approved, and the bank becomes 
operational, credits could be purchased from the bank for the permanent and 
temporal impacts in waters of the United States in the FSA. See service area map 
on page 7.0A.3. 

5.2.2 ILF Program 

The Project is operating in the Southwest, Interior, and Southcentral Regions of the 
Conservation Fund. The Conservation Fund has advance credits issued by USACE for this 
region of Alaska. The Conservation Fund is not selling new credits while an audit is performed 
on the program. 

Table 5-3 List of In-Lieu Fee Program Sponsors Approved by USACE 

In-Lieu Fee Sponsor Description Area of Credit Use 

Alaska Conservation Fund Advance credits sold by regions 
within the State of Alaska 

New credits not currently being sold 
during audit. 
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5.2.3 PRM 

Prior to preparing PRM plans, Donlin Gold evaluated:  

(1) The cost and availability of purchasing mitigation bank and ILF credits versus the 
cost of developing and implementing specific PRM plans and projects and;  

(2) The benefit of transferring bank credits from the permittee to the sponsor and the 
long-term commitments required by Donlin Gold to implement a PRM plan. 

Donlin Gold considered multiple locations, constructability, overall costs, technical 
requirements, and the logistics for all proposed PRM sites. In addition, mitigation sites that 
were outside of the watershed were considered, but rejected as not being practicable due to 
not serving the needs of the impacted watershed, having undue technical constraints, and 
extreme costs (see Appendix B, List of Conceptual Permittee-Responsible Mitigation (PRM) 
Ideas Evaluation Matrix).  

PRM projects will earn credits from conceptual projects designed to compensate for the 
permanent fill and temporal impacts in waters of the United States including wetlands for the 
mine, mill, Jungjuk Port, roads, and infrastructure within the Kuskokwim River watershed. The 
credits and functions earned will be summarized using a Cowardin classification and acreage 
comparison FA methodology. 

5.3 Donlin Gold PRM 

The PRM plans define ideas that have been selected; however, specific site data to complete 
a detailed wetland mitigation plan as defined in the Mitigation Rule [33 CFR 332.4(c)] may not 
yet be available. Donlin Gold has supplied as much data and information quantifying the 
project impacts and information on each site as available. The following projects have been 
developed by Donlin Gold as potential PRM ideas. These PRM plans are conceptual. Some 
of these plans could be judged impracticable upon further inspection, and new plans could be 
added. 

The plans are provided in Appendix C for consideration, and shown in Figure 5.1. Figure 5.2 
shows the hydrological unit (HUC-8) boundaries in the vicinity of the Project. 

• PRM-001, Upper Crooked Creek Mine Site Restoration 

• PRM-002, Ad Hoc Pilot Recycling Plan; Crooked Creek and Aniak 

• PRM-003, Non-Native Species Plant Removal 

• PRM-004, Ad Hoc Self-Nomination Mitigation Projects Using Village Outreach 

• PRM-005, Ad Hoc Crooked Creek Landfill and Additional Village Sanitation Project 
Improvements in the Kuskokwim Drainage 

• PRM-006, Wetland Creation on the Tailings Storage Facility at Facility Abandonment 

• PRM-007, Project cancelled. Site location still shown on the overview map 
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• PRM-008, Material Site Restoration of Material Site Number 10, Getmuna Creek 

• PRM-009, Pit Lake Development 

• PRM-010, Getmuna Falls Obstruction Removal 

• PRM-011, Reconnection of Backwater Sloughs to the Main Channel of Crooked Creek 

• PRM-012, ATV Trail Hardening Projects in Region 

• PRM-013, Snow Gulch Fish Improvement Project 

The PRM shown on Figure 5.1 and included in Appendix C will replace, restore, preserve, or 
enhance wetlands and waters of United States (aquatic values). Table 5-4 summarizes the 
PRM projects. 

Table 5-4 Wetlands and Waters of United States (Aquatic Values) Credits and 
Values Replaced, Restored, Preserved, or Enhanced for each PRM Site 

PRM Project 
Number HGM Wetland Types 

Credits will be determined by the final FA 
approved by USACE 

Type of mitigation and estimate 

PRM-001 
 

Slope wetlands 
Flat wetlands 
Riverine pond and aquatic vegetation 
Riverine wetlands 
Floodplain and terrace wetlands  
Riparian buffer enhancements 
Riverine channels 

Wetland re-establishment             59.2 acres 
Wetland rehabilitation                   161.9 acres 
Wetland enhancement                  102.2 acres 
Buffer enhancement                      55.7 acres 
Total area of project mitigation      379.0 acres 
Restored, rehabilitated, enhanced 

PRM-002 
 

Rural flat wetlands Credits will be determined by the number of acres 
of approved projects 
Restored and enhanced 

PRM-003 
 

Slope wetlands 
Flat wetlands 
Riverine wetlands 
Depressional wetlands 
Lacustrine fringe wetland 

Restored and enhanced 
Additional surveys required 

PRM-004 
 

Flat wetlands 
Slope wetlands 
Riverine wetlands 
Depressional wetlands 
Lacustrine fringe wetland 

Credits will be determined by the number of 
approved projects 
Restored and enhanced  

PRM-005 
 

Flat wetlands Credits will be determined by the number of 
approved projects 
Restored and enhanced  

PRM-006 
 

Flat wetlands 
Slope wetlands 

Wetlands created 

PRM-008 
 

Lacustrine 
Lacustrine fringe wetland 
Flat wetlands 
Riverine 

Aquatic habitat created: stream 
Aquatic habitat-stream enhancement and 
creation for salmon 
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PRM Project 
Number HGM Wetland Types 

Credits will be determined by the final FA 
approved by USACE 

Type of mitigation and estimate 

PRM-009 
 

Lacustrine 
Flat wetlands 
Lacustrine fringe wetland  

Aquatic habitat created: lake and wetland 

PRM-010 10,560 linear feet of stream 
Riverine wetlands 

Credits will be determined by the number of 
approved projects 
Credits will based on length of enhancement 
Aquatic habitat-stream enhancement salmon 

PRM-011 Unknown linear feet of stream 
Riverine wetlands 

Credits will be determined by the number of 
approved projects 
Aquatic habitat-stream enhancement for salmon 

PRM-012 
 

Slope wetlands 
Flat wetlands 
Riverine wetlands 
Depressional wetlands 
Lacustrine fringe wetland 

Credits will be determined by the number of 
approved projects 
Aquatic habitat restored and enhanced 

PRM 013 
 

Unknown linear feet of stream 
Riverine wetlands 

Credits will be determined by the length of the 
approved projects 
Credit will be based on length of the 
enhancements 
Aquatic habitat-stream enhancement for salmon 
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Figure 5.1 Permittee-Responsible Mitigation (PRM) Locations  
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Figure 5.2 Hydrologic Unit Boundaries (HUC-8) 
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5.3.1 PRM Project Ranking 

Numerous projects and multiple project sites were proposed within the watershed. Each 
project site was evaluated and ranked. The scores were then tabulated. The total scores were 
used in the decision-making process to be considered for inclusion in the CMP. The project 
rankings were not used to exclude any projects, but were used as a screening and planning 
tool. The rankings allowed Donlin Gold to group and prioritize like projects from those needing 
further analyses. Scoring was tabulated using the following categories and questions: 

A. Sustainability: Will the PRM be achieved while minimizing active engineering 
structures or features (such as pumps) to make certain hydrology will support the 
long-term habitat and wetland objectives? 

Scoring Options: 

4: The PRM project is sustainable beyond the permitted project 
3: The PRM project is sustainable for 20 – 30 years 
2: The PRM project is sustainable for 10 – 20 years 
1: The PRM project is sustainable for 5 – 10 years 
0: The PRM project is sustainable for less than 5 years 

B. Viability: Will the PRM require long-term maintenance to obtain growth and 
success (such as prescribed burning; invasive species control; fertilization; and 
other upkeep functions)? 

Scoring Options: 

4: The PRM project requires no scheduled maintenance 
3: The PRM project requires infrequent unscheduled maintenance during the 

life of the permitted project 
2: The PRM project requires scheduled maintenance every 5 – 10 years 
1: The PRM project requires scheduled maintenance every 5 years 
0: The PRM project requires annual scheduled maintenance 

C. Success: Will the PRM site have a reasonable chance of attainment? Will 
monitoring of the PRM site indicate the PRM site is meeting its performance 
standards within the first five years of construction and monitoring? 

Scoring Options: 

4: The Donlin Gold team is highly confident the project will succeed 
3: The Donlin Gold team is confident the project will succeed 
2: The Donlin Gold team has some certainty that the project will succeed 
1: The Donlin Gold team has little confidence the project will succeed 
0: The Donlin Gold team has no confidence the project will succeed 

D. Provide Value: Will the PRM site replace habitat values or wetlands lost at the 
impact site identified in planning documents? Will the PRM project provide wetland 
or habitat values that are compatible with adjacent land uses and the watershed 
management plans? 

Donlin Gold 19 August 2015 – DRAFT 5.1 



Conceptual Compensatory Mitigation Plan 
Donlin Gold Project  

Scoring Options: 

4: The PRM project will replace high value habitats or wetlands 
3: The PRM project will replace moderate value habitats or wetlands 
2: The PRM project will replace low value habitats or wetlands 
1: The PRM project will replace the lowest value habitats or wetlands 
0: The PRM project will not replace any habitats or wetlands 

E. In Watershed: Will the PRM site be located within the same watershed as that of 
the impact site? Figure 5.2 shows the PRM locations in the HUC-8 sub-basins with 
the mine FSA and the pipeline PSA also indicated. 

Scoring Options: 

4: The PRM project is located within the same watershed of the impact site; 
defined as the same HUC 

0: The PRM project is a substantial distance from the impact watershed and 
not within the same watershed or HUC 

F. Credit Value: The Credit Value is defined as the ratio of the cost of the PRM work 
to the number of credits gained. This is not a numerical number but a ratio. This 
was difficult to rate because detailed engineering has not been completed on many 
sites, which makes costs a difficult variable to quantify. This became a subjective 
variable as the evaluation was undertaken. 

G. Hydrology: Will the PRM be designed and located to ensure adequate water flow 
to meet the project objectives? 

Scoring Options: 

4: The PRM project will ensure substantial base flow to meet objectives 
3: The PRM project will ensure adequate base flow to meet objectives 
2: The PRM project will have reduced base flow seasonally to meet 

objectives 
1: The PRM project will have minimal base flow and not meet objectives 
0: The PRM project will have little to no base flow and not meet objectives 

H. Timing: Will the PRM be constructed and completed in a timeframe that meets the 
needs of Donlin Gold? 

Scoring Options: 

4: The PRM project can be completed in year 0 – 5 
3: The PRM project can be completed in year 5 – 10 
2: The PRM project can be completed in year 10 – 15 
1: The PRM project can be completed in year 15 – 25 
0: The PRM project can be completed in year 25 or beyond 

I. Contaminants: Does the PRM site contain known hazardous waste? 

Scoring Options: 

4: The PRM project site contains no known hazardous waste 
3: The PRM project site has little risk to contain known hazardous waste 
2: The PRM project site has moderate risk to contain known hazardous waste 
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1: The PRM project site has a high risk to contain known hazardous waste 
0: The PRM project site contains known hazardous waste 

J. Land: Will the PRM site be owned or controlled by Donlin Gold? 

Scoring Options: 

4: The PRM project site is owned or controlled by Donlin 
3: The PRM project site has a small risk that it cannot be owned or controlled 

by Donlin 
2: The PRM project site has a moderate risk that it cannot be owned or 

controlled by Donlin 
1: The PRM project site has a substantial risk that it cannot be owned or 

controlled by Donlin 
0: The PRM project site cannot be owned or controlled by Donlin 

K. Ecological: Will the PRM positively affect habitat of Federal or State listed 
endangered or threatened species; anadromous fish; area plans (local or regional) 
for the restoration or protection of habitat types; or habitat for species of concern? 

Scoring Options: 

4: The PRM project will affect high value habitats listed above 
3: The PRM project will affect moderate value habitats listed above 
2: The PRM project will affect low value habitats listed above 
1: The PRM project will affect the lowest value habitats listed above 
0: The PRM project will not affect any habitats listed above 

The complete list of conceptual PRM ideas, along with their ranking, is presented in Appendix 
B.  

5.3.2 PRM Plans 

Each PRM project is required to have an individual PRM Plan. The plans are provided in 
Appendix C. Each plan addressed the following details as the available data allowed.  

1) Objectives: The proposed mitigation site location, size, and description of the aquatic 
resource types impacted was discussed. A description of the aquatic resource 
concerns in the watershed (e.g., flooding, water quality, and habitat), and how the 
impact site contributes to the overall watershed/regional functions was included in the 
plans. Watershed or regional plans that describe aquatic resource objectives were 
identified. Aquatic resource types and functions for which the PRM mitigation project 
will compensate were quantified. A description of the contribution to the watershed 
and regional functions of the mitigation site were included. Updated objectives will be 
supplied for each advancing PRM site. 

2) Site Selection Criteria: A synopsis was supplied on how all mitigation sites were 
selected. A description of the aquatic resource type and functions, and acreage(s). It 
was described how the PRM project will compensate for functions lost in the impact 
area. It was explained how the mitigation project contributed to the aquatic functions 
within the watershed. It was further described how the proposed site fits into the overall 
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watershed and regional services and functions, and how the mitigation site provides 
ecological lift. Updated selection criteria will be supplied for each advancing PRM site. 

3) Site Protection Instrument: The long-term legal protection instrument (e.g., 
conservation easement, deed restriction, transfer of title) for the mitigation site was 
identified as known. The primary party responsible and their respective role (e.g., site 
owner, easement owner, and maintenance implementation) was discussed for each 
site. A detailed site protection instrument will be supplied for each advancing PRM 
site. 

4) Baseline Information: A map was provided of the proposed mitigation location. The 
source of water and the known connection(s) to existing waters was provided. Current 
hydro-period (seasonal depth, duration, and timing of inundation and saturation); 
percent open water, water velocity, and potential interaction with groundwater was 
included if known. Existing monitoring data, the location of monitoring wells and stream 
gauges and known geomorphic features (e.g., riffles, pools, and bends) were all noted 
on maps. The native plant species composition was supplied as appropriate. The 
existing plant spatial structure, including quantities and densities, percent cover, and 
community structure (e.g., canopy stratification) was supplied as available. Detailed 
baseline maps will be supplied for each advancing PRM site. 

5) Determination of Credits: A description of the wetland types at the mitigation site 
was supplied. Explanations of how the resources will be modified or preserved, either 
through restoration, establishment, enhancement, or preservation was included in the 
plan. The credit calculation will be fully explained for each advancing PRM plan using 
the Cowardin classification and acreage comparisons methodology. 

6) Mitigation Work Plan: Maps marking boundaries of the proposed mitigation site were 
supplied. It is premature to provide detailed schedules of the projects. Mitigation work 
plans were discussed for each project. Detailed maps and schedules will be supplied 
for each advancing PRM site. 

7) Maintenance Plan: A list and map of temporary or permanent structures requiring 
maintenance was supplied for each plan. The short-term and long-term care of each 
site was explained. It was noted whether pumps or water diversions would be needed 
at sites. As appropriate measures were discussed to control grazing of plantings, 
replacement plantings, fertilization, weeding, burning, or fencing. Detailed 
maintenance plans will be supplied for each advancing PRM site. 

8) Performance Standards: Clear, precise, quantifiable parameters to evaluate the 
status of the desired aquatic resource functions were provided. Each plan addressed 
how performance standards will be used to verify the final objectives. Target values 
for the parameters were identified. As appropriate the standards will incorporate the 
Cowardin classification and acreage comparisons methodology. Detailed performance 
standards will be supplied for each advancing PRM site. 

9) Monitoring Requirements: Each plan provided a list of the data to be collected and 
reported, frequency of collection and a map showing monitoring stations and 
transects. The assessment tools and methods were discussed for data collection and 
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monitoring of the performance targets. Detailed monitoring plans will be supplied for 
each advancing PRM site. 

10) Long Term Management Plan: The ramifications of a fully funded endowment for 
long-term site management activities were considered. It is understood long-term 
financing and long-term management is required. Long term management plans were 
supplied as appropriate for the plans. Long term management plans will be supplied 
for each advancing PRM site. 

11) Adaptive Management[D]: An adaptive management plan or discussion was supplied 
for each PRM site. Adaptive management plans will be supplied for each advancing 
PRM site. 

12) Financial Assurance: The responsible party was identified to manage the financial 
assurance, the specific type of financial instrument, and the release and forfeiture 
conditions for construction phase, maintenance, monitoring, remedial measures, and 
PRM project success. A complete financial assurance package will be supplied for 
each advancing PRM site. 

13) Other Relevant Information: Information that was available or relevant for each 
proposed PRM project was supplied. Additional information will be supplied as it is 
developed or requested by USACE during plan review. 

5.4 Conceptual Mitigation Plan Evaluation Cycle 

The nature of an open pit mine grows with time as the pit, tailings, and waste footprints 
expand. The mine expansion will be measured as the pit advances to uncover additional 
reserves. The pit and tailings expansion can be measured and projected in advance.  

Donlin Gold proposes to purchase wetland credits in advance of disturbance as required by 
the Mitigation Rule and requests an evaluation and review of the wetland and aquatic credit 
balance every five years. This review would allow PRM projects to meet performance 
standards and credit releases through ongoing monitoring. The credit can then be added into 
the cumulative total during the appropriate evaluation cycle. The five year evaluation cycle will 
guarantee the wetland credits are in balance and a management plan is in place to meet the 
requirements for the next five years. This cycle allows Donlin Gold and USACE to reach an 
agreement if changes or adjustments need to be made to the management plan. If adaptive 
management is required on a PRM plan, or an adjustment is required on a bank purchase, all 
parties have a clear understanding of obligations in advance. 
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Appendix A Potential Credit Providers 
No commitment of wetland credits has been negotiated between Donlin Gold and any 
mitigation bank. 

Maps are attached showing mitigation bank service areas for the applicable existing and 
proposed mitigation banks. The maps show the location of the Donlin Gold FSA and the PSA 
in relationship to the HUC-8 sub-basin and the mitigation bank service areas. 

Map 1. Su-Knik Mitigation Bank; an Existing Mitigation Bank 

Map 2. Pioneer Mitigation Bank LLC; an Existing Mitigation Bank 

Map 3. Chuilnuk; Mitigation Bank in USACE Review Process 
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A.1 Su-Knik Mitigation Bank; an Approved Mitigation Bank 
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A.3 Chuilnuk; Mitigation Bank in USACE Review Process 
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PRM PLAN 
SEQUENCE 
& VERSION 
NUMBER  DESCRIPTION 

Landforms Lifts Crooked Creek (Site 3 - 
Area 10) 

PRM-001 Unvegetated man made alluvial fan feature (Area: approximately 3.0 
acres).  

Yes No Yes Yes Neutral 3 acres 4 4 4 4 4   4 4 4 4 4 40 

Landforms Lifts Crooked Creek (Site 3 - 
Area 11) 

PRM-001 Unvegetated area at base of hill south of the alluvial fan (Area: 0.5 
acres).  

Yes No Yes Yes Neutral 0.5 acres 4 4 4 4 4   4 4 4 4 4 40 

Aquatic Lift, Terrestrial 
habitat improvements, and 
wetland creation. This 
includes a number of the 
individual plans for Crooked 
Creek. 

Crooked Creek; some of 
these actions will go into 
001-V01 

PRM-001 Historical & Active Placer Mining Areas Yes No Yes Yes Yes 380 
acres 

                      0 
 - Sample for contaminants (isolate if necessary, improve water 
quality) 
 - Regrade spoils & restore stream channels with stable slopes 
(improve fish passage, aquatic habitat) 

 - Emphasis on Rosgen types which are less common if practical 
(species diversity) 
 - Develop ponds for waterfowl use if water quality appropriate 
 - Test area for first trial of peat bog generation (Rochefort, etc.) 
 - Revegetate (select species will improve moose habitat) 
 - Buffers around sensitive areas 
 - Fill the historic diversion ditches over time restore hydrology 
 - Consider prescription burns for habitat improvement 

Landforms Lifts Snow Gulch (Site 2 - 
Areas 6,7) 

PRM-001 Small pond at south end of airstrip down to stream channel diversion 
(Area: approximately 11.0 acres).  

Yes No Yes Yes Neutral 11 acres  4 4 4 4 4   4 4 4 4 4 40 

Landforms Lifts Snow Gulch (Site 2 - 
Areas 8,9) 

PRM-001 Large tailing piles, sedimentation retention ponds, diverted stream 
channel and surrounding unvegetated ground. (Area: approximately 
11.5 acres).  

Yes No Yes Yes Neutral 11.5 
acres 

4 4 4 4 4   4 4 4 4 4 40 

Landform Lifts Quartz Gulch (Site 1- Area 
4) 

PRM-001 Bare or sparsely vegetated tailing piles in floodplain of Crooked 
Creek. (Area: 0.6 acres).  

Yes No Yes Yes Neutral 0.6 acres 4 4 3 3 4   4 4 4 2 2 34 

Recycling plan with villages Kuskokwim River area PRM-002  Training on waste management, recycling programs, barge out 
recyclables.  

Yes No Yes Yes Yes Depends 
on 
projects 

4 4 4 4 4   4 4 4 4 4 40 

Terrestrial/Aquatic Habitat 
Lifts 

Kuskokwim River and 
Cook Inlet / All drainages 
Need survey  

PRM-003 Invasive species (Need surveys) Yes No Yes Yes Yes 124 
acres 

2 2 2 3 4   4 4 4 4 3 32 
- survey and map invasive species 
- develop eradication plan(s) and implement 
- develop plan to do this annually over life of project 
- determine if fire areas are affected (recon surveys) 
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PRM PLAN 
SEQUENCE 
& VERSION 
NUMBER  DESCRIPTION 

Ad Hoc mitigation (self -
nomination for potential 
projects) using village 
outreach. Set up a program 
with criteria for approval of 
the projects. 

Start in Crooked Creek 
and move to Kuskokwim 
watershed  

PRM-004 Ad Hoc funding for projects such as a Watershed Management Plan. 
Calista and the Village Corporations need to own the priorities for 
trails, docks, contaminant site clean ups, bulk fuel offloading 
improvements, small vessel fueling facilities, restoration, and village 
improvement projects. Each Ad Hoc project would get credits within 
the watershed for the functions and services restored. (May require 
analytical determination of credits.) 

Yes No Yes Yes Yes Depends 
on 
projects 

4 4 2 4 4   3 3 4 4 1 33 

- existing trails mapped Yes No Yes Yes Yes  Depends 
on 
projects 

4 4 3 3 4   4 3 4 4 2 35 
- identify problems\solutions 
- improve 
- educate locally and regionally.  
Issues: 
- Poor routing of trails 
- unstable soils (saturated, permafrost 
- Improper use 
Impacts: 
- Destruction of wetlands 
- Loss of habitat 
- Degradation of water quality 
Needs: 
- Access subsistence areas (lighter weight) 
- Village connectors (higher weight) 

Fix Contaminated Landfill - 
specific 

Crooked Creek PRM-005  Village Creek Dump and Village Sanitation Project Improvements & 
Kuskokwim Watershed.  

Yes No Yes Yes Yes Depends 
on 
projects 

4 3 3 4 4   4 2 2 4 4 34 

Aquatic Lifts Getmuna Creek PRM-010 Reclaim the Getmuna material site as aquatic habitat Arctic grayling 
and potential sockeye salmon habitat (8 cells of material removed).  

Yes No Yes Yes Yes Depends 
on 
projects 

4 4 4 4 4   4 3 4 4 4 39 

Terrestrial / Aquatic Habitat 
Lifts 

Snow Gulch channel 
Restoration 

PRM-013 Improve rearing habitat in the existing ponds at the confluence of 
Donlin Creek & Snow Gulch as well as the existing tailings pond.  

Yes No Yes Neutral Yes Depends 
on 
projects 

4 4 4 2 4   4 4 4 4 4 38 

Terrestrial / Aquatic Habitat 
Lifts 

Snow Gulch channel 
Restoration 

PRM-013 Ensure ongoing minimum & periodic flow regimes released from the 
proposed freshwater dam in the upper reach. Flow.  

Yes No Yes Yes Yes Depends 
on 
projects 

4 4 4 2 4   4 4 4 4 4 38 
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PRM PLAN 
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& VERSION 
NUMBER  DESCRIPTION 

Aquatic Lifts Snow Gulch PRM-013 Removal of barriers, ponds, & increase sinuosity. Create habitat in 
highly disturbed areas that have Coho salmon. 

Yes No Yes No Yes Depends 
on 
projects 

4 4 4 2 4   4 4 4 4 4 38 

Terrestrial / Aquatic Habitat 
Lifts 

Snow Gulch channel 
Restoration 

PRM-013 Targeted alterations of the lower mine site area in order to restore the 
natural geomorphology.  

Yes No Yes Neutral Yes  Depends 
on 
projects 

4 4 4 2 4   4 4 4 4 4 38 

Terrestrial / Aquatic Habitat 
Lifts 

Snow Gulch channel 
Restoration 

PRM-013 Removal of the partial fish passage barrier at the outflow of the lower 
tailings pond.  

Yes No Yes No Yes Depends 
on 
projects 

4 4 4 2 4   4 4 4 4 4 38 

Aquatic Lifts Quartz Gulch PRM-001 Flood channel restoration.  Yes No Yes Yes Neutral Part of 
the 379 
acres 

4 4 4 4 4   4 4 4 2 3 37 

Landform Lifts Quartz Gulch (Site 1- Area 
3) PRM-001 

Imagery suggests there may be sedimentation of the stream 
occurring as a result of a Cat trail focusing runoff just northeast of 
location three. Address erosion and sediment issues.  

Yes No Yes Yes Neutral Part of 
the 379 
acres  

4 4 4 4 4   4 4 4 2 2 36 

Terrestrial/Aquatic Habitat 
Lifts 

Crooked Creek 
PRM-001 

Connect off-channel habitats along Crooked Creek to increase 
rearing & overwintering habitat within the Crooked Creek mainstream.  

Yes No Yes Neutral Yes  Part of 
the 379 
acres 

4 3 3 3 4   4 4 4 4 4 37 

Landforms Lifts Crooked Creek (Site 3 - 
Area 12) PRM-001 

To include large waste rock pile, surrounding roads, and unvegetated 
areas (Area: approximately 3.5 acres).  

Yes No Yes Yes Neutral Part of 
the 379 
acres 

4 4 2 2 4   2 4 4 4 2 32 

Mapping Crooked Creek 
PRM-001 

Wetlands & Riparian areas Yes No Yes Yes Yes Part of 
the 379 
acres 

2 2 2 2 4   4 4 4 4 2 30 
 - expand new riparian mapping to identify flood, burn, landslide and 
other erosional impact zones to stabilize/restore 

 - convert transitional upland sites near water sources to wetlands.  
Terrestrial/Aquatic Habitat 
Lifts 

Crooked Creek / All 
drainages Need survey  

PRM-001 Moose habitat improvement Yes No Yes Yes Neutral Part of 
the 379 
acres 

2 2 2 2 4   4 4 4 4 2 30 
 - select species (willow) for placer mining restoration 
 - use wetland restoration buffers for additional browse, uplift 
 - identify & implement forage improvement practices (prescribed 
burns, etc.).  

Wetland Study Not site specific Considered 
but not 
carried 
forward 

Peat bog restoration pilot project.  Yes No Yes Yes Neutral Unknown 2 2 2 4 4   4 3 4 4 2 31 

Terrestrial Lifts Not site specific Considered 
but not 

Historic fires erosion control project, habitat lifts  Yes No Yes No Yes based on 
area 

2 2 2 2 4   4 4 4 4 2 30 
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PRM PLAN 
SEQUENCE 
& VERSION 
NUMBER  DESCRIPTION 
carried 
forward 

Terrestrial Habitat Lift 315 miles: primarily north 
of Alaska Range  

Considered 
but not 
carried 
forward 

Increase browse along the pipeline for moose and bison (Farewell 
burn area as example) continue to add willow along the route.  

Yes No Yes Neutral Neutral based on 
area 

2 2 2 2 4   3 3 4 4 0 26 

Aquatic Lifts Getmuna Creek PRM-010 Remove the fish barriers (Falls) in Getmuan Creek.  Yes No Yes No Yes Based on 
projects 

4 4 4 1 4   4 4 4 2 4 35 

Aquatic Lifts, Terrestrial 
habitat improvements and 
lifts 

Facilities Study Area PRM-008 Material pit/OB/terrace restoration in the mine plan.  Yes No Yes Yes Yes 80 acres 4 4 4 4 4   3 0 4 4 1 32 

Airstrip Restoration Airstrip (Northwest Clear 
Zone / Growth Media 
Stockpile 

Considered 
but not 
carried 
forward 

Need to reconsider wetland restoration.            9.34 
acres 

                        

Mine Sites Restoration  FSA Material Site 16 Considered 
but not 
carried 
forward 

Need site-specific reclamation plan with post-extraction contours.            27.65 
acres 

                        

FSA Material Site 13 Considered 
but not 
carried 
forward 

Assumes no wetland restoration post-closure.            10.30 
acres 

                        

FSA Material Site 10 (near 
Getmuna Creek) 

Considered 
but not 
carried 
forward 

Additional gains expected from wetland restoration activities at this 
site will be documented in the project CMP.  

          208.32 
acres 

                        

FSA Material Site 09 Considered 
but not 
carried 
forward 

Assumes no wetland restoration post-closure.            4.68 
acres 

                        

FSA Material Site 08 Considered 
but not 
carried 
forward 

Assumes no wetland restoration post-closure.            22.26 
acres 

                        

FSA Material Site 05 Considered 
but not 
carried 
forward 

Need post-closure reclamation plan with contours, etc. May be able 
to create wetlands at this site after extraction.  

          24.4 
acres 
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PRM PLAN 
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& VERSION 
NUMBER  DESCRIPTION 

FSA Material Site 04 Considered 
but not 
carried 
forward 

Assumes no wetland restoration post-closure.            10.49 
acres 

                        

FSA Material Site 03 Considered 
but not 
carried 
forward 

Assumes no wetland restoration post-closure.            15.69 
acres 

                        

FSA Material Site 01 Considered 
but not 
carried 
forward 

Assumes no wetland restoration opportunities post-closure which 
may be incorrect. Need post-extraction contours and reclamation 
plan. Possible wetland creation site.  

          36.67 
acres 

                        

North Tailing Storage 
Facility Overburden 
Stockpile / Terrace Borrow 
3 

Considered 
but not 
carried 
forward 

Additional gains from anticipated wetland restoration activities as this 
site will be documented in the project CMP.  

          22.72 
acres 

                        

Ultimate Pit Lake PRM-009 Adjustment does not include gains to aquatic habitats from new 
lacustrine fringe feature.  

          503 
acres 

                        

Potable Water Well Pads Considered 
but not 
carried 
forward 

Assumes permanent fill in wetlands. This should be reconsidered due 
to potential downstream effects on restoration area.  

          35.43 
acres 

                        

TSF South Freshwater 
Dam Spillway / Tailings 
Liner Bedding 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
1 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
5 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050 

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
9 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 
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PRM PLAN 
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& VERSION 
NUMBER  DESCRIPTION 

TSF Liner Bedding – Year 
13 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
17 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
21 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the sub-table titled TSF 
Liner Bedding/Tailings - Closure Pond 2050  

          Part of 
the 1,860 
acres 

                        

TSF Liner Bedding – Year 
25 

PRM-006 The TSF area will be reclaimed post-closure, but is not expected to 
retain wetland characteristics except near the closure pond. 
Adjustments for that area are included in the subtable titled TSF Liner 
Bedding/Tailings  

          Part of 
the 1,860 
acres 

                        

Fuel Farm Pad Considered 
but not 
carried 
forward 

Assumes fill in wetlands will be removed, but this may not be the 
case  

          76.34 
acres 

                        

American Creek Lower 
Contact Water Dam/Berm 

Considered 
but not 
carried 
forward 

This area should be evaluated as a possible creation/restoration area 
within the CMP as there should be good sources of water available. 
May be a good site for implementing peat bog restoration & 
monitoring techniques.  

          16.07 
acres 

                        

Aquatic Lifts, Terrestrial 
habitat improvements and 
lifts, wetland creation. This is 
a potpourri for the watershed 

Goodnews Bay / Platinum 
mine area 

Considered 
but not 
carried 
forward 

New options become available for restoration and improvements in a 
watershed if new USACE HUC guidance is adapted and applied to 
PRM projects.  

Yes No Yes Yes Yes Unknown 2 2 2 4 0   4 1 2 2 4 23 

Aquatic Lifts Tuluksak River Watershed Considered 
but not 
carried 
forward.  

Main channel modifications to improve salmon spawning habitat.  Yes No Yes No Yes one acre 
per 
project 

4 4 4 4 0   4 3 3 3 4 33 

Aquatic Lifts Tuluksak River Watershed Considered 
but not 
carried 
forward.  

Reestablishing the floodplain.  Yes No Yes No Yes 5.5 acres 4 4 4 4 0   4 3 3 3 4 33 
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PRM PLAN 
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Aquatic Lifts Tuluksak River Watershed  Considered 
but not 
carried 
forward.  

Connecting off-channel habitats to the Tuluksak Mainstem.  Yes No Yes No Yes 5 acres 
per 
project 

4 4 4 4 0   4 3 3 3 4 33 

Aquatic Lifts Tuluksak River Watershed Considered 
but not 
carried 
forward.  

Tailings "maze" habitat improvements to increase spawning & rearing 
habitat in the tailing "maze."  

Yes No Yes No Yes 5 acres 
per 
project 

4 4 4 4 0   4 3 3 3 4 33 

Aquatic Lifts & Terrestrial 
Lifts 

Tuluksak River Watershed Considered 
but not 
carried 
forward. 

Continue to merge the tailings habitat improvements to increase 
spawning & rearing habitat while adding wetlands. Not defined or 
designed. Need to preserve the salmon habitat and improve the 
degraded riparian and wetland habitats.  

Yes No Yes Yes Yes 5 acres 
per 
project 

4 4 4 4 0   4 3 3 3 4 33 

Aquatic Lifts Tuluksak River Watershed Considered 
but not 
carried 
forward.  

Slate Creek culvert upgrades to increase access to spawning & 
rearing habitat upstream of road culverts of Slate Creek.  

Yes No Yes No Yes 2 acres 4 4 4 0 0   4 3 3 3 4 29 
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Appendix C Permittee-Responsible 
Mitigation (PRM) Plans 

PRM-001, Upper Crooked Creek Mine Site Restoration 

PRM-002, Ad Hoc Pilot Recycling Plan; Crooked Creek and Aniak 

PRM-003, Non Native Species Plant Removal 

PRM-004, Ad Hoc Self-Nomination Mitigation Projects Using Village Outreach 

PRM-005, Ad Hoc Crooked Creek Landfill and Additional Village Sanitation Project 
Improvements in the Kuskokwim Drainage 

PRM-006, Wetland Creation on the Tailings Storage Facility at Facility Abandonment 

PRM-007, Project Cancelled 

PRM-008, Material Site Restoration of Material Site Number 10, Getmuna Creek 

PRM-009, Pit Lake Development 

PRM-010, Getmuna Falls Obstruction Removal 

PRM-011, Reconnection of Backwater Sloughs to the Main Channel of Crooked Creek 

PRM-012, ATV Trail Hardening Projects in Region 

PRM-013, Snow Gulch Stream Restoration, Emphasis on Fisheries 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

 

PRM PLAN ID / NAME PRM-001, Upper Crooked Creek Watershed 

DESIGN LEVEL CONCEPTUAL VERSION 02 DATE 7/10/2015 
 

WATERSHED NAME 
 

Crooked Creek 
 

HUC10 
 

1903050108 

 

T.R.S (Meridian) 
Seward Meridian, Township 23N, Range 48W Sections 18,19; Range 49W Sections 
13,14,23,24,26,27 

MITIGATION SUMMARY 

Wetland Creation 0.0 acres 

Wetland Re-establishment 59.2 acres 

Wetland Rehabilitation 161.9 acres 
Wetland Enhancement 102.2 acres 

Wetland Preservation 0.0 acres 

Buffer Enhancement 55.7 acres 

Total Area of Mitigation 379.0 acres 

Years of Monitoring 5 years post-construction 
 

1.0 Objectives 
To restore areas disturbed by placer mining in the Upper Crooked Creek watershed so natural vegetation characteristics and 
function return, and for the disturbed stream channels to return to their natural alluvial valley setting with natural dimensions, 
patterns, and profiles. 
 

1.1 Project Description 
 

The proposed Donlin Gold project is located within the Crooked Creek watershed (United States Geological Survey [USGS] 
HUC10 watershed). In total, 367.4 acres of disturbance and associated adjacent vegetation communities have been identified 
for mitigation activities in the Upper Crooked Creek Area (referenced herein as the PRM plan or mitigation plan). Following 
guidelines prescribed in the final rule, mitigation activities should use a watershed approach where the goal is “to maintain and 
improve the quality and quantity of aquatic resources in a watershed through strategic selection of mitigation sites” (USACE 
2008). To satisfy this requirement, Three Parameters Plus, Inc. (3PPI) produced an inventory of the Crooked Creek watershed 
(3PPI, 2014 pending). 3PPI’s inventory provides information about the natural resources within the watershed and concerns 
for those resources. As part of the inventory, 3PPI produced a detailed mapping and classification of disturbed areas. 

 
The Crooked Creek watershed is remote and predominately undisturbed with minimal development occurring on its 
landscape. The majority of disturbances within the watershed are in two distinct locations: the Village of Crooked Creek and 
close to the Donlin Gold project area. The disturbed areas near the proposed Donlin Gold project have resulted from recent 
and relatively historical mining and exploration activities. Commercial operations such as West Gold and Nova Gold have 
explored this area dating back to the 1990s. More recently, Donlin Gold conducted exploration activities as well. Placer mining 
has also been a source of disturbance within this region of the Crooked Creek watershed. Placer mining activities have, over 
time, altered the location and character of tributaries to Crooked Creek. In the upper sub-watersheds of Crooked Creek, 
former natural stream channels have been relocated, ditched, and diverted, and the riverine wetlands and associated riparian 
corridors have been subsequently altered or removed. Impacts to fish habitat and fish passage have resulted from placer 
mining activities. In addition to placer mining activities, mineral exploration activities have also disturbed lands beyond the 
alluvial valleys in the upper Crooked Creek area. 

 
Due to the remote and relatively intact condition of the Crooked Creek watershed, disturbed areas close to the Donlin Gold 
project area are best suited for permittee-responsible compensatory mitigation. Specifically, mitigation activities will focus on 
the disturbances found within the sub-watersheds of Donlin Creek, Quartz Gulch, Queen Gulch, Ruby Gulch, Snow Gulch, 
and along the eastern floodplain and terraces of Crooked Creek. In addition to these focus areas, disturbances within Dome 
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Creek, Flat Creek, and an Unnamed Tributary to Donlin Creek are also part of the mitigation plan (Figure 1 below and Figure 1 in 
Appendix A). Together, these areas comprise the Upper Crooked Creek Watershed permittee-responsible mitigation PRM study 
area. 
Figure 1 – Donlin Gold PRM Plan Site Location Map 

 
Table 1 identifies the areas within each sub-watershed where mitigation activities have been conceptually planned. 

 
Table 1 – Proposed Mitigation Sites by Sub-watersheds of Crooked Creek 

 

 
Sub-watershed 

Proposed 
Mitigation Area 

(a
cr
e
s) 

Crooked Creek 116.7 

Dome Creek 7.2 

Donlin Creek 70.9 

Flat Creek 0.4 

Quartz Gulch 37.0 

Queen Gulch 20.7 

Ruby Gulch 38.6 

Snow Gulch 87.4 

Unnamed Tributary #1 Donlin Creek 0.1 

Total Proposed Mitigation Acres 379.0 
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1.2 Project Goal 
 

In general, the primary goal of the mitigation for the Upper Crooked Creek PRM outlined in Table 1 is to restore disturbed 
areas to the extent that natural vegetation characteristics and function return, and for disturbed stream channels to return 
to their natural alluvial valley setting with natural dimensions, patterns, and profiles. A detailed mapping and inventory of 
the disturbances within these areas are included in the plan (Appendix A) to assist in general assessments of the cause 
of disturbance, the significance of the disturbance, and the areal extent of the disturbance. Also included is a general 
assessment of the intensity of work needed for restoration and the expected feasibility of the restoration activities 
(Appendix A, Figure 2). 

 
Table 2 lists categories of disturbance by watershed and sub-watershed within the proposed mitigation area. 

 
Table 2 – Donlin Gold Mitigation Plan Disturbance Categories by Watershed/Sub-watersheda 

 

Watershed/Sub-watershed Disturbance Category Area (acres) 

Crooked Creek Hydrology Disturbance 1.5 

Soil Disturbance - Fill 3.7 

Soil Disturbance - Mining 26.3 

Vegetation Clearing 21.1 

Crooked Creek Disturbance Acres 52.6 

Crooked Creek Undisturbed Acres 64.1 

Crooked Creek Total Watershed Acres 116.7 

Dome Creek Hydrology 2.0 

Soil Disturbance - Mining 0.3 

Vegetation Clearing 4.8 

Dome Creek Disturbance Acres 7.2 

Dome Creek Undisturbed Acres 0.0 

Dome Creek Total Watershed Acres 7.2 

Donlin Creek Soil Disturbance - Fill 1.4 

Soil Disturbance - Mining 26.1 

Vegetation Clearing 4.2 

Donlin Creek Disturbance Acres 31.8 

Donlin Creek Undisturbed Acres 39.1 

Donlin Creek Total Watershed Acres 70.9 

Flat Creek Vegetation Clearing 0.4 

Flat Creek Disturbance Acres 0.4 

Flat Creek Undisturbed Acres 0.0 

Flat Creek Total Watershed Acres 0.4 

Quartz Gulch Hydrology 3.6 

Soil Disturbance - Mining 24.6 

Vegetation Clearing 5.8 

 Quartz Gulch Disturbance Acres 33.9 

Quartz Gulch Undisturbed Acres 3.0 

Quartz Gulch Total Watershed Acres 37.0 
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Queen Gulch Hydrology Disturbance 1.2 

Soil Disturbance - Fill 0.3 

Soil Disturbance - Mining 10.6 

Vegetation Clearing 1.0 

Queen Gulch Disturbance Acres 13.2 

Queen Gulch Undisturbed Acres 7.5 

Queen Gulch Total Watershed Acres 20.7 

Ruby Gulch Hydrology Disturbance 2.2 

Soil Disturbance - Fill 3.0 

Soil Disturbance - Mining 32.0 

Vegetation Clearing 0.8 

Ruby Gulch Disturbance Acres 38.0 

Ruby Gulch Undisturbed Acres 0.6 

Ruby Gulch Total Watershed Acres 38.6 

Snow Gulch Hydrology Disturbance 7.4 

Soil Disturbance - Fill 3.5 

Soil Disturbance - Mining 51.4 

Vegetation Clearing 15.5 

Snow Gulch Disturbance Acres 77.8 

Snow Gulch Undisturbed Acres 9.6 

Snow Gulch Total Watershed Acres 87.4 

Unnamed Tributary 1 Donlin 

Creek 

Vegetation Clearing 0.1 

Unnamed Tributary 1 Donlin Creek Disturbance Acres 0.1 

Unnamed Tributary 1 Donlin Creek l Undisturbed Acres 0.0 

Unnamed Tributary 1 Donlin Creek Total Watershed Acres 0.1 

 Total Disturbance Acres 255.0 

 Total Undisturbed Acres 124.0 

 Total Area Acres 379.0 
Note: 

a. Source: 3PPI Current Conditions Mapping, Upper Crooked Creek PRM study area. 

 
According to the proposed mitigation plan, approximately 255.0 acres of disturbed areas will be restored and 124.0 
acres of undisturbed adjacent areas will be enhanced. To assist with general discussion of the disturbances and to 
provide an assessment for the mitigation activity and feasibility of restoration success, four disturbance categories were 
identified; Hydrology, Vegetation, Soil – Mining, and Soil – Fill disturbances: 

 Hydrology disturbances were restricted to settling ponds and historic ditches resulting from mining activities. 
The mitigation plan incorporates the existing settling ponds as part of the aquatic and stream restoration 
activities, in part because they provide habitat that is limited in extent within the Crooked Creek watershed. The 
pond features are considered highly feasible, successful plan attributes that add diversity of aquatic functions 
and habitat within the overall stream system. Site assessments will need to be conducted to determine physical 
characteristics for best stream alignment and connectivity, as well as opportunity to extend shoreline and 
shallowly inundated riverine marsh habitat. The historic ditches present a different challenge. First, a 
determination will need to be made about whether the ditches fall under protection of the National Historic 
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Preservation Act (NHPA). Second, if they are not protected under NHPA, site assessments will need to be 
conducted to determine the feasibility of altering these sites because they provide a variety of habitat 
characteristics that are limited in this region, including willow production, open-water and emergent marsh 
habitat, and conveyance of surface and shallow groundwater to alluvial valleys. 

 Vegetation disturbances include areas where the vegetation community has been altered, such as the removal 
of tree species, but the soil and hydrology characteristics of the area are likely intact. Examples include 
vegetation clearing for transmission lines, survey and claim lines, and trails. Restoring these disturbances, both 
wetland and upland areas, are highly feasible because the level of disturbance is relatively minor. Although 
restoring wetland areas where only the vegetation composition has been altered does not increase wetland 
area within the watershed, these rehabilitation efforts will increase wetlands functions within the watershed. 

 Soil disturbances from mining-related activities include such features as drill pads, test pits, trenches, and 
temporary roads built to service these features. Also included are a variety of disturbances that are a result of 
placer mining activities in the area. This disturbance category may have individual features that have minimal 
disturbance characteristics, as well as features that have completely altered the physical, biological, and 
chemical properties of the site. Feasibility of mitigation activities will need to be carefully evaluated for 
disturbances in this category. 

 Soil disturbances from fill placed on the land surface or material site excavations are categorized as a separate 
soil disturbance due to the high intensity of the impact and the level of work effort required to mitigate these 
disturbances. This category includes the access roads known as the Lyman Road and the Lewis Road, the 
Lyman Airstrip, and the material sites excavated to construct these features. Feasibility of mitigation activities 
will need to be carefully evaluated for components in this category. 

The UCC PRM plan has established five mitigation work areas: the Crooked Creek Floodplain, Lower Quartz Gulch, Lower 
Ruby-Queen Gulch, Lower Snow Gulch, and the Upper Crooked Creek Watershed. The intent is to combine mitigation 
components into separate work areas that would likely occur during a single construction event. The five mitigation work 
areas may include components that are located within multiple sub-watersheds. The mitigation plan includes a summary 
of individual mitigation components, as shown in Table 3 through Table 7. 

 The Crooked Creek Floodplain mitigation work area is located on the eastern floodplain and terraces of 
Crooked Creek from just below the confluence of Snow Gulch south to Ruby Gulch (Appendix A, Figure 3.1-1 
through 3.1-3). This work area is restricted to activities below the Lyman Road and includes disturbed areas 
within the Donlin Creek, Flat Creek, and Crooked Creek sub-watersheds. A total of 77.9 acres of the 379.0 
acre mitigation site is in this work area. Table 3 describes individual mitigation components planned for this 
area. 

Table 3 – Crooked Creek Floodplain Mitigation Area Components 
 

Component Description Area (acres) 

UCC-CCF-1 2,921 linear feet of restored channel connecting existing abandoned 
oxbow features of the Crooked Creek. Re-establishment of riverine 
wetlands associated with restored channels. Photos C-1 through C-3 
show current conditions and confirm the lack of surface connection 
between existing oxbow features. See photos in Appendix C. 

2.7 
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Component Description Area (acres) 

UCC-CCF-2 Re-establishment of riverine pond and aquatic vegetation through 
improvements to the earthen berm dam on side channel. Improved fish 
passage and expanding fish habitat. Possibilities include deepening the 
pond, improving the current connection, and possibly adding a bankfull 
channel connection to Crooked Creek up-gradient of the pond to better 
facilitate fish passage. See Photo C-4 (Appendix C) and survey transect 
(Figure B-2, Appendix B). 

1.3 

UCC-CCF-3 Re-establishment of slope wetland at base of placer mine tailings pile. 0.2 

UCC-CCF-4 Enhancement of existing riverine wetlands through improvements to the 
earthen berm dam on side channel, and improving connection to Crooked 
Creek. Site is monotypic plant community and level soil surface due to 
frequent silt runoff from fan. Add low mounds from upper fan material for 
plant community diversity, interspersion, etc. See Photo C-5 (Appendix C). 

1.4 

UCC-CCF-5 Rehabilitation of riverine wetlands disturbed by placer mining activities. See 
Photo C-6 (Appendix C). Add low mounds from upper fan material for plant 
community diversity, interspersion, etc. 

1.5 

UCC-CCF-6 Enhancement of floodplain and terrace wetlands by channel restoration 
flood storage improvement, export of detritus, and fish habitat. 

58.5 

UCC-CCF-7 Rehabilitation of disturbed wetlands and upland reclamation where 
wetland conditions do not exist. 

4.8 

UCC-CCF-8 Upland riparian buffer enhancements. Topsoil lifts and vegetation plantings 
for the upland portion of the alluvial fan created from placer mining activity. 
See survey transect notes (Figure B-1, Appendix B). 

1.1 

UCC-CCF-9 Restoration re-establishment of wetland conditions on the alluvial fan 
created from placer mining activity. Minimal earthwork required. See 
Photo C-7 (Appendix C) and survey transect notes (Figure B-1, 
Appendix B). 

3.0 

UCC-CCF-10 Earthen berm dam improvements providing improved fish passage, 
rehabilitation of riverine wetlands, and upland riparian buffer 
enhancements. See survey transect notes (Figure B-2, Appendix B). 

0.5 

UCC-CCF-11 Upland reclamation of placer mining tailings pile, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. 

2.9 

Subtotal Crooked Creek Floodplain Wetlands Acres 73.6 

Total Crooked Creek Floodplain Area Acres 77.9 

 The Lower Quartz Gulch mitigation work area is located in the alluvial valley of Quartz Gulch and along the 
southern floodplain and terraces of Donlin Creek to the confluence of Quartz Gulch and Donlin Creek (Appendix 
A, Figures 3.2-1 through 3.2-4). This work area is restricted to activities below the historic ditch within Quartz 
Gulch and includes disturbed areas within the Donlin Creek and Quartz Gulch sub-watersheds. A total of 38.3 
acres of the 379.0 acre mitigation site is included in this work area. Table 4 describes the individual mitigation 
components planned for this area. 
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Table 4 – Lower Quartz Gulch Mitigation Area Components 
 

Component Description Area (acres) 

UCC-QG-1 Removal or modification of 3,062 linear feet of ditches; and 4,008 linear 
feet of restored channel replacing existing ditches, providing additional 
fish habitat and improved fish passage. Re-establishment of riverine 
wetlands associated with restored channels. See reference reach 
information for design criteria of restored channel (Figure B-3 through B-
5, Appendix B) and Photo C-16 (Appendix C).  

3.3 

UCC-QG-1a Use existing channel feature, restore appropriate channel slope, pattern 
and profile using reference reach information (Figure B-3 through B-5, 
Appendix B). Use material in overburden stockpile for valley and 
channel uplift. 

** 

UCC-QG-1b Stream channel currently splits into two channels in this portion of the 
valley. Restore to single channel as shown in plan with a widening of the 
floodplain. See Photo C-16, Appendix C. 

** 

 

UCC-QG-1c Removal/filling of existing ditch using the upland spoil side cast material. 
Restore wetlands under upland spoil, remove large sediment source 
from slumping hillside. See site transect information (Figure B-6, 
Appendix B). 

1.1 

UCC-QG-2 Enhancement of floodplain and terrace wetlands by channel 
restoration, flood storage improvement, export of detritus, and fish 
habitat. This area is currently part of a large beaver complex (see 
Photo C-8, Appendix C). Possible reconsideration of enhancement 
potential.  

9.0 

UCC-QG-3 Rehabilitation of riverine and slope wetlands disturbed by placer mining 
activities. 

8.7 

UCC-QG-4 Rehabilitation of flat and slope wetlands disturbed by placer mining and 
exploration activities. 

9.7 

UCC-QG-5 Rehabilitation of disturbed wetlands and upland reclamation where 
wetland conditions do not exist. Disturbance from mining exploration 
activities. 

0.4 

UCC-QG-6 Upland riparian buffer enhancements. See Photo C-17, Appendix C. 3.6 

UCC-QG-7 Wetland restoration re-establishment through removal of upland 
placer mining overburden/tailings pile used for valley and stream 
uplift, and restoration of wetlands that once were under the spoil 
pile. See site transect information (Figure B-6, Appendix B). 
Extensive earthwork required, access through lower valley. 

1.6 

UCC-QG-8 Upland reclamation of placer mining tailings pile, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. 

0.6 

UCC-QG-9 Restoration re-establishment of the upland spoil created from the 
construction of the ditch and road. See Photo C-18 in Appendix C. 

0.3 

Subtotal Lower Quartz Gulch Wetlands Acres 33.75 

Total Lower Quartz Gulch Area Acres 38.3 

Note: 
**  Part of the 3.3 acres listed for UCC-QG-1. 
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 The Lower Ruby-Queen Gulch mitigation work area is located in the alluvial valleys of Ruby and Queen Gulch and 
along the eastern floodplain and terraces of Crooked Creek to the confluence of Queen Gulch and Crooked Creek 
(Appendix A, Figures 3.3-1 through 3.3-7). The work area is restricted to activities that restore placer mining disturbed 
areas within the Ruby Gulch, Queen Gulch, and Crooked Creek sub-watersheds. A total of 86.9 acres of the 379.0 
acre mitigation site is included in this work area. Table 5 describes the individual mitigation components planned for 
this area. 

Table 5 – Lower Ruby-Queen Gulch Mitigation Area Components 
 

Component Description Area (acres) 

UCC-RQ-1 Removal or modification of 3,050 linear feet of ditches within the Ruby Gulch 
sub-watershed; and 4,326 linear feet of restored channel replacing existing 
ditches, providing additional fish habitat and improved fish passage. Re-
establishment of riverine wetlands associated with restored channels. See 
reference reach information for design criteria of restored channel (Figures B-7 
through B-9, Appendix B).  

3.0 

UCC-RQ-1a Reconnect the historic Ruby Gulch stream channel. To do so, valley and stream 
channel lifts will be required. This could be accomplished through a series of 
pond features within the excavated valley. See survey transect data for the 
existing ditch (Figure B-11, Appendix B) and the historic channel (Figure B-12, 
Appendix B). 

a 

UCC-RQ-1b Restoration re-establishment of wetland conditions within the recently placer 
mined valley of Ruby Gulch. Soil lifts, stream channel lifts. Moderate earthwork 
required. Overburden stockpile is intact. See photos C-9 and C-10 (Appendix C) 
and survey transect data for more information (Figure B-10, Appendix B). 

0.6 

UCC-RQ-1c Restoration re-establishment of wetland conditions within the valley bottom of 
the excavated area. Using stockpiled material and side cast from excavated 
ditch lift valley floor, create a series of small earthen dams to help raise the 
stream elevation, re-establish a variety of wetland and open water features. See 
Photo C-20 (Appendix C). 

2.9 

UCC-RQ-1d Restoration re-establishment of floodplain/terrace wetlands of Donlin Creek by 
removing fill and side cast from excavated ditch. Minimal earth work required. 
See the existing ditch transect survey for more information and scope (Figure 
B-11, Appendix B) and Photo C-21 (Appendix C). 

4.1 

UCC-RQ-2 Removal or modification of 2,469 linear feet of ditches within the Queen Gulch 
sub-watershed; and 2,672 linear feet of restored channel replacing existing 
ditches, providing additional fish habitat and improved fish passage. Re-
establishment of riverine wetlands associated with restored channels. See 
reference reach information for design criteria of restored channel (Figures B-
13 through B-15, Appendix B). 

3.8 

UCC-RQ-2a Restoration re-establishment of riverine wetlands within the placer mined 
area. Stream is currently entrenched without access to a floodplain. 
Minimal earthwork required to either lift the stream channel or grade a 
floodplain. See transect survey data for the placer mine disturbance area 
(Figure B-16, Appendix B) and photo C-22 (Appendix C). 

b 
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Component Description Area (acres) 

UCC-RQ-2b Reconnect the historic Queen Gulch stream channel. To do so, valley and 
stream channel lifts will be required. Moderate earthwork required. See 
transect survey data for the historic channel (Figure B-18, Appendix B). 

b 

UCC-RQ-3 Removal or modification of 2,570 linear feet of ditches within the Crooked 
Creek sub-watershed. Re-establishment of slope wetlands associated with 
ditch removal. 

3.2 

UCC-RQ-3a Restoration re-establishment of wetland conditions within the excavated ditch 
area. Remove fill and side cast from the excavated ditch to either fill the ditch 
or create earthen dams, which would create a variety of wetland and open 
water features. See transect survey data of the existing ditch for more 
information (Figure B-17, Appendix B). 

c 

UCC-RQ-4 Enhancement of floodplain and terrace wetlands by channel restoration, flood 
storage improvement, export of detritus, and fish habitat. 

26.5 

UCC-RQ-5 Rehabilitation of disturbed wetlands and upland reclamation where 
wetland conditions do not exist. Disturbance from placer mining activities. 
See Photo C-19 (Appendix C). 

8.5 

UCC-RQ-6 Upland reclamation of placer mining tailings piles, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. Re- establishment 
of slope and riverine wetlands where opportunities exist. Estimated that 20 
percent of this area will become re-established wetlands. 

14.1 

UCC-RQ-7 Upland reclamation of placer mining disturbances, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. Wetland 
rehabilitation where wetland conditions exist. 

5.3 

UCC-RQ-8 Upland riparian buffer enhancements. 3.5 

UCC-RQ-9 Upland reclamation of placer mining disturbances, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. 

8.1 

UCC-RQ-10 Restoration rehabilitation of alluvial bottom wetlands. Possibilities include 
modifications of banks and a diversification of open water and wetland 
features. Possible to build earthen dams to deepen the water storage pools 
and create valley and channel uplift. See Photo C-23 (Appendix C). 

2.2 

UCC-RQ-10a Restoration re-establishment of floodplain and terrace wetlands by removing 
upland spoil piles and re-grading to the natural historic surface elevation.  

2.5 

Subtotal Lower Ruby-Queen Gulch Wetlands Acres 61.0 

Total Lower Ruby-Queen Gulch Area Acres 86.9 

Notes: 
a.   Part of 3.0 acres listed for UCC-RQ-1. 
b.   Part of 3.8 acres listed for UCC-RQ-2. 
c.   Part of 3.2 acres listed for UCC-RQ-3. 

 The Lower Snow Gulch mitigation work area is located in the alluvial valley of Snow Gulch and along the southern 
floodplain and terraces of Donlin Creek (Appendix A, Figures 3.4-1 through 3.4-4). The work area is restricted to 
activities that restore placer mining disturbed areas within Snow Gulch and Donlin Creek sub-watersheds. A total of 
75.1 acres of the 379.0 acre mitigation site is included in this work area. Table 6 describes the individual mitigation 
components planned for this area. 
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Table 6 – Lower Snow Gulch Mitigation Area Components 
 

Component Description Area (acres) 

UCC-SG-1 Removal or modification of 1,012 linear feet of ditches within the Snow 
Gulch sub-watershed; and 945 linear feet of restored channel to replace 
existing ditches, providing additional fish habitat and improved fish 
passage from the lower detention pond to the middle detention pond. 
Re-establishment of riverine wetlands associated with restored 
channels. See Snow Gulch reference reach information for design 
criteria including channel slope, pattern, and profile (Figures B-19 
through B-22, Appendix B).  

3.6 

UCC-SG-1a Recently, Donlin Creek has overtaken the Snow Gulch ditch and is now 
flowing directly through the tailings pile and into the detention pond. This 
dramatic river shift is cause for reconsideration of this conceptual plan. 
See Photos C-11 through C-13, (Appendix C). Also, see transect survey 
data for the existing ditch (Figure B-29, Appendix B). 

a 

UCC-SG-1b Restore Snow Gulch to its historic channel. The channel morphology is 
intact. Moderate earthwork required to plug the ditch and restore the flow 
to this existing channel. Possible extension of floodplain with minimal 
earthwork. See transect survey data for the historic Snow Gulch channel 
(Figure B-30, Appendix B) and a transect survey of the existing active 
channel just above the ditch diversion (Figure B-28, Appendix B). 

a 

UCC-SG-2 Restoration of 110 linear feet of channel replacing existing ditches, 
providing additional fish habitat and improved fish passage. Removal of 
road and bridge crossing on upper end of the middle pond (Lyman 
Pond), improving fish passage and pond outlet structure. Re- 
establishment of riverine wetlands associated with restored channels 
and pond outlet modifications. See Snow Gulch reference reach 
information for design criteria including channel slope, pattern, and 
profile (Figures B-19 through B-22, Appendix B). 

5.1 

UCC-SG-2a The entrenched reach of Snow Gulch, confined between the airstrip and 
road, could be improved by re-establishing a floodplain. This would 
require minimal earthwork. The wetland willow corridor could be 
enlarged. See transect survey data of the entrenched reach (Figure B-24, 
Appendix B). 

b 

UCC-SG-2b The Lyman Pond presents several interesting options for enhancement. 
These include lowering the outlet elevation to create a larger back-water 
wetland, or conversely, raising the outlet elevation to increase deep-
water habitat and possible overwintering habitat for fish. The outlet of the 
pond consists of woody debris, maintained by the Lymans. This outlet will 
need to be reconstructed. Three transect surveys are provided in 
Appendix B (Figures B-25 through B-27). 

b 

UCC-SG-3 Restoration of 1,107 linear feet of channel providing additional fish 
habitat and improved fish passage, and improving outlet structure of the 
upper pond. Re-establishment of riverine wetlands associated with 
restored channels and pond outlet modifications. See Snow Gulch 
reference reach information for design criteria including channel slope, 
pattern, and profile (Figures B-19 through B-22, Appendix B). 

3.0 
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Component Description Area (acres) 

UCC-SG-3a The upper pond presents several interesting options for enhancement. 
These include re-routing the Snow Gulch channel away from the pond 
and utilizing the pond as a seasonal overbank flooding feature, re-
routing Snow Gulch away from the pond but provide a smaller perennial 
channel connecting the pond to the stream system, other possibilities 
include lowering the outlet elevation to create a larger backwater fringe 
wetland habitat, or raising the pond outlet elevation to increase deep-
water habitat and possible overwintering habitat for fish. See Photo C-14 
(Appendix C) for picture of current pond outlet. See transect survey data 
(Figure B-23, Appendix B). 

c 

UCC-SG-4 Restoration of 700 linear feet of restored channel providing additional 
fish habitat and improved fish passage, and lowering outlet elevation of 
the lower detention pond. Re-establishment of riverine wetlands 
associated with restored channels and pond outlet modifications. 

2.4 

UCC-SG-5 Enhancement of floodplain and terrace wetlands by channel 
restoration, flood storage improvement, export of detritus, and fish 
habitat. 

8.9 

UCC-SG-6 Rehabilitation of disturbed wetlands and upland reclamation where 
wetland conditions do not exist. Disturbance from placer mining 
activities. 

33.7 

UCC-SG-6a Restoration re-establishment of wetland condition in the recently 
bladed, disturbed placer mine area. See Photo C-15 (Appendix C). 

2.1 

UCC-SG-7 Upland reclamation of placer mining disturbances, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. Wetland 
rehabilitation where wetland conditions exist. 

1.4 

UCC-SG-8 Upland riparian buffer enhancements. 10.1 

UCC-SG-9 Upland reclamation of placer mining disturbances, slope and surface 
stabilization, topsoil lifts, and upland vegetation plantings. 

2.1 

UCC-SG-10 Airstrip to remain intact. 2.6 

Subtotal Lower Snow Gulch Wetlands Acres 59.6 

Total Lower Snow Gulch Area Acres 75.1 

Notes: 
a.   Part of 3.6 acres listed for UCC-SG-1. 
b.   Part of 5.1 acres listed for UCC-SG-2. 
c.   Part of 3.0 acres listed for UCC-SG-3. 
 

 The Upper Crooked Creek mitigation work area, Upper Watershed (UW) contains all other disturbances on the 
landscape within the sub-watersheds of the proposed mitigation area (Figure 3.5, Appendix A). This work area is 
restricted to activities that restore disturbed areas within Crooked Creek, Dome Creek, Donlin Creek, Quartz Gulch, 
Queen Gulch, Ruby Gulch, Snow Gulch, and the Unnamed Tributary of Donlin Creek sub-watersheds. A total of 100.9 
acres of the 379.0 acre mitigation site is included in this work area. Table 7 describes the individual mitigation 
components planned for this area. 
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Table 7 – Upper Crooked Creek Watershed Mitigation Area Components 
 

Component Description Area (acres) 

UCC-UW-1 Removal of fill and re-establishment of wetlands, if wetland conditions 
existed prior to placement of fill. 

5.3 

UCC-UW-2 Rehabilitation of disturbed wetlands and upland reclamation where 
wetland conditions do not exist. Disturbance from mining and exploration 
activities. 

89.8 

UCC-UW-3 Upland reclamation of mining and exploration disturbances, slope and surface 
stabilization, topsoil lifts, upland vegetation plantings. Wetland rehabilitation 
where wetland conditions exist. 

5.8 

Subtotal Upper Crooked Creek Watershed Mitigation Area Wetlands Acres 89.0 

Total Upper Crooked Creek Watershed Mitigation Area Acres 100.9 

 

Summary Table 8 through Summary Table 13 describe the conceptual plans for mitigation activities within the selected sub- 
watersheds. The summary tables provide estimates of the current conditions along with estimates of conceptual changes that 
are expected to result from the mitigation activities. Summaries include wetlands and aquatic resources and upland resource 
mitigation activities. The goal of the summary tables is to provide the expected areal change in habitat resources that result 
from planned mitigation activities. 

 

Table 8 – Summary of Donlin Gold Mitigation Plan Objectives 
 

Objective Description Size of Mitigation Area 

Removal or modification of ditched stream channels. 15,244 linear feet 

Restoration of stream channels, improving fish habitat and fish passage. 17,039 linear feet 

Rehabilitation of previously disturbed wetlands. 160.7 acres 

Re-establishment of previously disturbed wetlands. 59.3 acres 

Enhancement of existing wetlands by restoring stream channels. 102.2 acres 

Enhancement and establishment of upland and riparian buffers. 56.8 acres 

Restoration of fish passage where historic mining activity has created barriers. 4 locations 

Improvement of fish passage and habitat by removing ditches and restoring 
natural stream channels. 

7 locations 

Creation of new fish habitat by connecting abandoned oxbow features with 
either seasonal or permanent stream channels. 

3 locations 

 

Table 9 – Current Ecological Conditions versus Post-restoration Predictions 
 

Evaluation Parameters Current Post-restoration Net Change 

Wetland Acres 260.5 317.0 56.5 

Waterbody Acres 5.8 6.3 0.5 

Non-Wetland Acres 112.7 55.7 (57.0) 

Total Acres 379.0 379.0 0.00 

Disturbed Wetland Acres 128.56 0.0 128.56 

Disturbed Upland Acres 101.1 2.6 98.5 

Intermittent Streams Linear Feet 30,932 29,926 (1,006) 
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Evaluation Parameters Current Post-restoration Net Change 

Perennial Streams Linear Feet 57,394 73,455 16,061 

Number of Vegetation Types 18 18 0 

Dominant Vegetation Type Varies Varies  Variable 

Number of HGM Types 5 5 0 

Dominant HGM Type Slope Slope - 

Number of Cowardin Types 20 20 0 

Dominant Cowardin Typea PSS1Bd PSS4/1Be - 

Number of Fish Species Present 19 19 0 

Dominant Fish Species Varies Varies Variable 

Recreational Use Area Yes Yes - 

Subsistence Use Area Yes Yes - 

Educational Outreach Area No Yes - 

Scientific Research Area No Yes Yes 

Land Ownership Multiple Multiple - 

Note: 
a. PSSIB is palustrine scrub shrub deciduous saturated; PSS4/1B is palustrine scrub shrub needleleaf deciduous saturated. 
 

Table 10 – Reported Fish Findings by Mitigation Area Watershed/Sub-watershedsa 
 

Fish Facts Current Post-mitigation 

Crooked Creek Arctic Grayling  

Burbot  

Chinook Salmon  

Chum Salmon  

Coho Salmon  

Dolly Varden  

Humpback Whitefish  

Least Cisco  

Northern Pike  

Pink Salmon  

Rainbow Trout  

Round Whitefish  

Slimy Sculpin  

Sockeye Salmon  

Dome Creek Coho Salmon  

Dolly Varden  
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Fish Facts Current Post-mitigation 

Donlin Creek Arctic Grayling  

Burbot  

Coho Salmon  

Dolly Varden  

Round Whitefish  

Slimy Sculpin  

Flat Creek Arctic Grayling  

Burbot  

Coho Salmon  

Dolly Varden  

Round Whitefish  

Slimy Sculpin  

Quartz Gulch No Fish Found  

Queen Gulch No Fish Found  

Ruby Gulch Not Sampled  

Snow Gulch Dolly Varden  

Unnamed Tributary 1 Donlin Creek Not Sampled  

Note: 

a. Source: Ottertail 2013. 

 
Table 11 – Summary of General Habitat Resources Pre- and Post-mitigation 

 

 

 

Watershed 

 

 

Habitat Type 

Current 
Condition 

Area (acres) 

Post-
mitigation 

Area (acres) 
Difference 

(acres) 

Crooked Creek Uplands 25.6 8.2 (17.4) 

Wetlands 91.1 108.5 17.4 

 Total Acres 116.7 116.7  0 

Dome Creek Uplands 1.2 1.2 0 

Wetlands 6.0 6.0 0 

Total Acres 7.2 7.2 0 

Donlin Creek Uplands 12.8 4.8 (8.0) 

Wetlands 58.1 66.1 8.0 

Total Acres 70.9 70.9 0 

Flat Creek Uplands 0 0 0 

Wetlands 0.4 0.4 0 

Total Acres 0.4 0.4 0 
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Watershed 

 

 

Habitat Type 

Current 
Condition 

Area (acres) 

Post-
mitigation 

Area (acres) 
Difference 

(acres) 

Quartz Gulch Uplands 5.8 4.3 (1.5) 

Wetlands 31.2 32.6 1.5 

Total Acres 37.0 37.0  0 

Queen Gulch Uplands 11.1 8.1 (3.0) 

Wetlands 9.6 12.6 3.0 

Total Acres 20.7 20.7  0 

Ruby Gulch Uplands 25.1 13.6 (11.5) 

Wetlands 13.5 24.9 11.5 

Total Acres 38.6 38.6  0 

Snow Gulch Uplands 26.1 15.3 (10.8) 

Wetlands 61.3 72.1 10.8 

Total Acres 87.4 87.4  0 

Unnamed Tributary 1 
Donlin Creek 

Uplands 0 0 0 

Wetlands 0.1 0.1 0 

Total Acres 0.1 0.1  0 

Uplands  Acres Subtotal 112.7 55.7 (57.0) 

Wetlands Acres Subtotal 266.3 323.3 57.0 

Grand Total  379.0 379.0 0 

 

Table 12 – Summary of Wetland Hydrogeomorphic (HGM) Classes Pre and Post-mitigation 
 

 
Watershed 

 
HGM Type 

Current 
Condition 

Area (acres) 

Post-
mitigation 

Area (acres) 
Difference 

(acres) 

All Watersheds Depressional 2.5 2.5 0.0 

Flat 71.1 76.2 5.1 

Riverine 73.5 117.6 44.1 

Riverine Channel 2.4 2.2 (0.2) 

Slope 122.3 124.9 2.6 

Upland – N/A 112.7 55.7 (57.0) 

Total Acres 379.0 379.0 0 
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Table 13 – Summary of Vegetation Communities and Land Cover Classes Pre- and Post-mitigation 
 

 
Watershed 

Vegetation or Land Cover 

Type 

Current Condition 

Area (acres) 

Post-mitigation 

Area (acres) 

Difference 

(acres) 

All Watersheds Alluvial Forest - Lowland 50.7 65.2 14.5 

Alluvial Forest - Terrace 1.8 25.1 23.3 

Bare Ground 72.6 2.6 (70.0) 

Blue Joint Tall Grass 1.8 0.0 (1.8) 

Closed Alder Willow Shrub 9.6 9.4 (0.2) 

Closed Deciduous Forest 0.8 0.0 (0.8) 

Closed Mixed Forest 0.0 0.1 0.1 

Dwarf Birch Low Shrub 20.5 0.8 (19.7) 

Emergent Aquatic 10.1 20.1 10.0 

Open Alder Shrub 0.0 0.0 0.0 

Open Alder Willow Shrub 82.0 23.8 (58.2) 

Open Black Spruce Forest 40.5 105.5 65.0 

Open Deciduous Forest 0.0 3.7 3.7 

Open Mixed Forest 0.1 0.7 0.6 

Open Spruce Forest - Lichen 0.0 0.7 0.7 

Open Water 5.8 6.6 0.8 

Open Willow Shrub 0.3 2.9 2.6 

Partially Vegetated 0.5 0.0 (0.5) 

Spruce Woodland-Lichen Mat 3.6 9.7 6.1 

Spruce Woodland - Shrub 48.6 86.3 37.7 

Tussock Sedge 29.7 15.6 (14.1) 

Total Acres 379.0 379.0 0 

 

2.0 Site Selection Criteria 
 

The Upper Crooked Creek Watershed was evaluated to identify opportunities and constraints, suitability, and feasibility of 
mitigation opportunities. Within the sub-watersheds adjacent to the proposed Donlin Gold project area (see Figure 1), the 
Upper Crooked Creek components identified above met one or more of the following 12 criteria shown in Table 14. 
 

Table 14 – Donlin Gold Mitigation Plan Site Selection Criteria 
 

Criteria Category Description Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 
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Criteria Category Description Project Ratings 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek 

HUC10 

6. Credit Value Is cost/credit ratio low? No 

7. Hydrology Does the site have sustainable hydrology? Yes 

8. Timing How soon could the work be started? Varies by individual 
component 

9. Contaminants Are there known contaminants? To Be Determined 

10. Land Management Is the project consistent within local area management plan?  

Does the project meet identified needs in watershed 

assessment? 

To Be Determined 

Yes 

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes – See 
subcomponent #’s 
x, y, z 

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes – See 
subcomponent #’s 
x, y, z 

 

The feasibility of successful compensation—including wetland and stream creation, enhancement and restoration, and upland 
forested area restoration—is high for the Upper Crooked Creek Watershed for the following reasons: 

 Property is available and adjacent to the Donlin Gold project and will be placed into conservation easements, or other 
legal protections will be placed on the areas to ensure long-term protection of the mitigated areas. 

 The proposed strategy proposes to re-establish some of the ecological conditions and functions that were historically 
provided at or near the proposed project site. 

 Activities will retain, and in some cases improve, fish and wildlife habitat in the watershed. 

To further analyze opportunities for compensatory mitigation at specific locations, information was gathered from aerial 
photography, GIS data layers, field data, and functional assessment data to identify potentially suitable areas. The selection 
criteria used to determine whether a site will be suitable for compensatory mitigation includes: 

 

 Proximity to the area of proposed impacts; 

 Total area available for compensatory mitigation; 

 Level of current functional capacity; 

 Suitability of topography, hydrology, and soils; 

 Level of current disturbance regime; 

 Connectivity to other aquatic and terrestrial habitats; 

 Level of anticipated functional capacity lift; and 

 Potential for success. 
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3.0 Site Protection Instrument 
 
Site protection measures and required legal instruments will be will be determined on a site by site basis with the land owner and 
USACE. 
 

4.0 Baseline Information 
 
Existing elevations, derived from LiDAR data, of the proposed mitigation area are shown in Figure 4.1 through Figure 4.5 
(Appendix A). 

 
Table 15 shows acres of current and anticipated post-mitigation vegetation and land cover types by mitigation area watershed.  

 
Table 15 – Summary of Vegetation Communities and Land Cover Classes by Watershed Pre- and Post-mitigation 

 

 
Watershed 

Vegetation or Land Cover 

Type 

Current Condition 

Area (acres) 

Post-mitigation 

Area (acres) 

Difference 

(acres) 

Crooked Creek Alluvial Forest - Lowland 26.7 31.8 5.1 

Alluvial Forest - Terrace 0.0 1.7 1.7 

Bare Ground 13.4 0.0 (13.4) 

Blue Joint Tall Grass 0.8 0.0 (0.8) 

Dwarf Birch Low Shrub 3.8 0.8 (3.0) 

Emergent Aquatic 7.8 9.1 1.3 

Open Alder Willow Shrub 4.6 2.7 (1.9) 

Open Black Spruce Forest 7.3 11.3 4.0 

Open Deciduous Forest 0.0 2.6 2.6 

Open Water 2.5 1.7 (0.8) 

Open Willow Shrub 0.0 1.7 1.7 

Partially Vegetated 0.3 0.0 (0.3) 

Spruce Woodland-Lichen Mat 2.1 3.9 1.8 

Spruce Woodland - Shrub 29.3 35.8 6.5 

Tussock Sedge 18.2 13.6 (4.6) 

Total Crooked Creek Acres 116.7 116.7 0 

Dome Creek Alluvial Forest - Lowland 0.0 0.1 0.1 

Dwarf Birch Low Shrub 0.5 0.0 (0.5) 

Open Alder Willow Shrub 6.7 0.0 (6.7) 

Open Black Spruce Forest 0.0 4.8 4.8 

Open Spruce Forest - Lichen 0.0 0.2 0.2 

Spruce Woodland-Lichen Mat 0.0 1.6 1.6 

Spruce Woodland - Shrub 0.0 0.5 0.5 

Total Dome Creek Acres 7.2 7.2 0 
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Watershed 

Vegetation or Land Cover 

Type 

Current Condition 

Area (acres) 

Post-mitigation 

Area (acres) 

Difference 

(acres) 

Donlin Creek Alluvial Forest - Lowland 23.9 26.7 2.8 

Alluvial Forest - Terrace 1.8 3.9 2.1 

Bare Ground 9.1 0.0 (9.1) 

Blue Joint Tall Grass 0.9 0.0 (0.9) 

Dwarf Birch Low Shrub 0.3 0.0 (0.3) 

Emergent Aquatic 1.7 3.7 2.0 

Open Alder Willow Shrub 17.7 5.0 (12.7) 

Open Black Spruce Forest 11.6 22.7 11.1 

Open Deciduous Forest 0.0 1.1 1.1 

Open Spruce Forest - Lichen 0.0 0.1 0.1 

Open Water 0.4 2.0 1.6 

Open Willow Shrub 0.0 0.4 0.4 

Partially Vegetated 0.2 0.0 (0.2) 

Spruce Woodland-Lichen Mat 0.0 0.5 0.5 

Spruce Woodland - Shrub 0.6 2.7 2.1 

Tussock Sedge 2.7 2.0 (0.7) 

Donlin Creek Total Acres 70.9 70.9 0 

Flat Creek Dwarf Birch Low Shrub 0.4 0.0 (0.4) 

Spruce Woodland-Lichen Mat 0.0 0.4 0.4 

Flat Creek Total Acres 0.4 0.4 0 

Quartz Gulch Bare Ground 0.1 0.0 (0.1) 

Closed Deciduous Forest 0.8 0.0 (0.8) 

Closed Mixed Forest 0.0 0.1 0.1 

Dwarf Birch Low Shrub 8.4 0.0 (8.4) 

Emergent Aquatic 0.2 0.0 (0.2) 

Open Alder Shrub 0.0 0.0 0.0 

Open Alder Willow Shrub 23.4 1.6 (21.8) 

Open Black Spruce Forest 0.0 18.0 18.0 

Open Mixed Forest 0.0 0.7 0.7 

Open Spruce Forest - Lichen 0.0 0.3 0.3 

Open Water 0.0 0.3 0.3 

Open Willow Shrub 0.3 0.1 (0.2) 

Spruce Woodland-Lichen Mat 0.0 0.5 0.5 

Spruce Woodland - Shrub 3.8 15.5 11.7 

Quartz Gulch Total Acres 37.0 37.0 0 
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Watershed 

Vegetation or Land Cover 

Type 

Current Condition 

Area (acres) 

Post-mitigation 

Area (acres) 

Difference 

(acres) 

Queen Gulch Alluvial Forest - Lowland 0.0 0.6 0.6 

Alluvial Forest - Terrace 0.0 1.9 1.9 

Bare Ground 4.9 0.0 (4.9) 

Dwarf Birch Low Shrub 1.4 0.0 (1.4) 

Emergent Aquatic 0.0 0.2 0.2 

Open Alder Willow Shrub 1.8 1.8 0.0 

Open Black Spruce Forest 2.9 6.0 3.1 

Open Water 0.0 0.2 0.2 

Spruce Woodland-Lichen Mat 1.5 1.5 0.0 

Spruce Woodland - Shrub 3.0 8.6 5.6 

Tussock Sedge 5.1 0.0 (5.1) 

Queen Gulch Total Acres 20.7 20.7 0 

Ruby Gulch Alluvial Forest - Lowland 0.0 4.1 4.1 

Alluvial Forest - Terrace 0.0 10.5 10.5 

Bare Ground 24.1 0.0 (24.1) 

Dwarf Birch Low Shrub 2.2 0.0 (2.2) 

Emergent Aquatic 0.5 4.6 4.1 

Open Alder Willow Shrub 7.3 8.0 0.7 

Open Black Spruce Forest 0.4 3.8 3.4 

Open Water 0.0 0.4 0.4 

Open Willow Shrub 0.0 0.2 0.2 

Spruce Woodland - Shrub 0.5 7.1 6.6 

Tussock Sedge 3.6 0.0 (3.6) 

Ruby Gulch Total Acres 38.6 38.6 0 

Snow Gulch Alluvial Forest - Lowland 0.0 2.0 2.0 

Alluvial Forest - Terrace 0.0 7.1 7.1 

Bare Ground 21.0 2.6 (18.4) 

Closed Alder Willow Shrub 9.6 9.4 (0.2) 

Dwarf Birch Low Shrub 3.5 0.0 (3.5) 

Emergent Aquatic 0.0 2.5 2.5 

Open Alder Willow Shrub 20.3 4.7 (15.6) 

Open Black Spruce Forest 18.3 38.9 20.6 

Open Mixed Forest 0.1 0.0 (0.1) 

Open Spruce Forest - Lichen 0.0 0.1 0.1 

Open Water 2.9 1.9 (1.0) 

Open Willow Shrub 0.0 0.6 0.6 
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Watershed 

Vegetation or Land Cover 

Type 

Current Condition 

Area (acres) 

Post-mitigation 

Area (acres) 

Difference 

(acres) 

Snow Gulch continued Spruce Woodland-Lichen Mat 0.0 1.4 1.4 

Spruce Woodland - Shrub 11.4 16.2 4.8 

Tussock Sedge 0.1 0.0 (0.1) 

Snow Gulch Total Acres 87.4 87.4 0 

Unnamed Tributary 1 

Donlin Creek 

Open Alder Willow Shrub 0.1 0.0 (0.1) 

Open Black Spruce Forest 0.0 0.0 0.0 

Open Spruce Forest - Lichen 0.0 0.0 0.0 

Open Willow Shrub 0.0 0.0 0.0 

Unnamed Tributary 1 Donlin 

Creek Total Acres 

0.1 0.1 0 

Grand Total 379.0 379.0 0 

 

5.0 Determination of Credits 

A quantitative Functional Assessment (FA) is the process by which the capacity of wetlands to perform a specified function or 

functions is measured. The approach used for the Donlin Gold project measures capacity using assessment models to 

determine a functional capacity index (FCI) for each type of wetland. The FCI is then converted to an area-based unit known as 

a functional capacity unit (FCU). The FCU value is derived by multiplying the FCI for a wetland area by the size of the wetland. 

The FCU then forms the basis for a wetland debit or credit analysis.   

The hydrogeomorphic (HGM) approach (Brinson 1993; Smith et al. 1995) is one of the most commonly used FA methods in the 

United States. This approach has three essential elements: 

 Classification of wetlands into HGM categories (Brinson 1993) based on factors such as the source of water entering a 
wetland and the topographic setting (e.g., floodplain) of a wetland.  

 Establishment of reference and reference standard wetlands for each class of wetland under consideration.  

 Building of assessment models based on data collected from the set of reference wetlands. The models lead to a 
numerical index that represents the capacity of a wetland to perform a specific function (e.g., storm and floodwater 
storage). 

The full HGM procedure, however, is not practical for very large projects such as the Donlin Gold project. Rapid assessment 

methods have been developed to provide a scaled-back procedure while still relying on the sound principles of HGM 

classification and identification of wetland functions across a project area. One of these procedures, as described in A Rapid 

Procedure for Assessing Wetland Functional Capacity: Based on Hydrogeomorphic (HGM) Classification (Magee and Hollands 

1998), served as the basis for the wetland FA in the Donlin Gold project area. This method (termed herein as the Magee rapid 

FA method) is a standardized approach used to assess the capacity of a wetland to perform eight functions.  

Similar to other HGM-based FA methods, the Magee rapid FA method requires that the wetlands in a project area be classified 

by HGM class (Brinson 1993, Smith et al. 1995). Six standard HGM classes (riverine, slope, depressional, flats – mineral soil, 

flats – organic soil, and lacustrine fringe) are recognized in the United States. Because the two types of flats classes (mineral soil 

and organic soil) function similarly and are difficult to distinguish in the mapping of large project areas, they were combined into a 

single flats class that resulted in the use of five standard HGM classes for the Donlin Gold project. The national HGM 

classification system also describes an estuarine fringe class, but this coastal type is not represented in the project area.  

To classify all mapped wetlands and waterbodies using a consistent system, two additional classes (lacustrine and riverine 

channel) were added for the Donlin Gold project. These aquatic features needed to be classified to allow for consistent project 
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acreage summaries and to separate them for future FAs using a method different than the Magee rapid FA method, which was 

designed specifically for wetland habitats. 

The eight wetland functions assessed by the Magee rapid FA are: groundwater discharge, groundwater recharge, storm and 

floodwater storage, stream flow, water quality, export of detritus, wetland vegetation, and wetland fauna. The eight functions fall 

into four categories: hydrology, biogeochemistry, plant community, and faunal habitat support. The 3PPI FA team considered 

potential modifications and determined that the wetland functions described in the Magee rapid FA method were applicable to 

the Donlin Gold project area. The wetland functions described in the Magee rapid FA method have been recognized and used in 

other wetland FA methods in Alaska. In addition, other projects throughout the state have used the Magee rapid FA method in 

part or as the sole method to evaluate wetlands.  

The Magee rapid FA requires the collection of specific data regarding the characteristics of each study site. These data are 

referred to as variables. 3PPI scientists evaluated the variables used in the Magee rapid FA method for their applicability to the 

Donlin Gold project area. The variables fall into four categories: hydrologic, vegetation, soil, and landscape. Most of the variables 

have been used in other FA methods in Alaska and are commonly used in a variety of ecosystem types throughout the United 

States. The 3PPI FA team concluded that the variables used in the Magee rapid FA method would adequately differentiate the 

range of conditions found in the Donlin Gold project area. Thirty separate variables were subsequently recorded on data forms 

for each project site. 

The variables enabled use of a scoring system to derive the FCI; the numerical value that represents the ability of a wetland to 

perform a function relative to other wetlands of the same HGM class in the project area. The FCI also represents the capacity of 

the wetland to perform a function relative to the maximum degree that is possible. FCIs are by definition scaled from 0 to 1. A 

score of 1 indicates that the wetland performs a function at the highest sustainable functional capacity. An index of 0 indicates 

the wetland does not perform the function at a measurable level. The variables are scored based on comparing the observed or 

measured conditions of a given site to the range of conditions that are listed for each variable. The observations or 

measurements were the result of field investigations as well as interpretation of aerial photographs.  

The above information is from the Executive Summary of the following report developed by 3PPI: Draft Wetland Functional 

Assessment, Donlin Gold Project, Version 02, Revision 01 (2014).  For more information and a detailed discussion regarding the 

functional assessment of wetlands and the determination of their functional credits refer to 3PPI 2014. 

Table 16 shows the predicted net change to each wetland function evaluated as a result of the combined activities from Tables 
3 through 7 above. 

 
Table 16 – Current Functional Capacity Units (FCUs) versus Predicted Post-mitigation FCUs 

 

Function 
Name 

Current  
FCUs 

Post-mitigation 

FCUs (Estimated) 
Net 

Change 

1. Modification of Groundwater Discharge 142.48 149.54 7.06 

2. Modification of Groundwater Recharge 97.87 119.77 21.89 

3. Storm and Floodwater Storage 224.20 234.24 10.05 

4. Modification of Stream Flow 36.76 49.42 12.66 

5. Modification of Water Quality 222.21 250.93 28.72 

6. Export of Detritus 90.48 106.98 16.50 

7. Contribution to Abundance and Diversity of Wetland Vegetation 234.42 250.32 15.91 

8. Contribution to Abundance and Diversity of Wetland Fauna 176.76 195.81 19.05 

Total FCUs 1,225.18 1,357.01 131.84 
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6.0 Mitigation Work Plan 
 

Site specific maps and construction plans will be included in the PRM work plan for each component identified in Tables 3 
through 7. Generally, the proposed mitigation plan will be implemented concurrently with authorized impacts as the Donlin 
Gold project develops over time.  
 
The mitigation site has been divided into five work areas with the intent to combine mitigation components into separate work 
areas that would likely occur during a single construction event. The five mitigation work areas are the Crooked Creek 
Floodplain, Lower Quartz Gulch, Lower Ruby-Queen Gulch, Lower Snow Gulch, and the Upper Crooked Creek Watershed 
areas. Site design and construction activities for each mitigation work area may begin simultaneously or at different times. 
Multiple work areas may be under construction at the same time, or may be constructed independently of one another. The 
timing and sequencing of design, construction, and monitoring activities for each mitigation work area will be evaluated 
independently of one another and will be specifically addressed in the PRM work plan for each approved feature in Tables 3 
through 7. 

 

General guidelines, or best management practices, for construction and installation will be adhered to the greatest degree 
possible. These include timing of activities and proper scheduling of pre-, concurrent, and post-construction items, as follows: 

 Site preparation for construction activities including silt fence installation, erosion control measures, sediment traps, 
staking, and surveying will be completed prior to equipment arriving onsite. 

 Work within stream channels will occur during low-flow periods (late summer or winter). 

 Stream channel work will begin at the upstream boundary and sequence downstream. 

 Vegetation plantings will occur during early growing season to assist with plant establishment. 

 Post-construction site assessments will occur before equipment mobilization. 

 Site monitoring will begin at the end of the first growing season and continue until all the agreed upon standards of 
success are met. 

6.1 Mitigation Work Plan by Work Area 
 

6.1.1 Crooked Creek Floodplain Mitigation Work Area 
 

The Crooked Creek Floodplain (CCF) mitigation work area is located on the eastern floodplain and terraces of Crooked Creek 
from just below the confluence of Snow Gulch south to Ruby Gulch (Figures 3.1-1 through 3.1-3, Appendix A). The work area 
is restricted to activities below the Lyman Road and includes disturbed areas within the Donlin Creek, Flat Creek, and Crooked 
Creek sub-watersheds. A total of 77.9 acres of the 379.0 acre mitigation site is included in this work area. Table 17 describes 
the individual mitigation components planned for this work area and the construction timing and installation sequence. 
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Table 17 – Crooked Creek Floodplain Mitigation Area Components and Construction Timing 
 

 
Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-CCF-1 Restoration of 2,921 linear feet of channel connecting 
existing abandoned oxbow features of the Crooked 
Creek. Re-establishment of riverine wetlands 
associated with restored channels. Photos C-1 
through C-3 (Appendix C) show current conditions 
and confirm the lack of surface connection between 
existing oxbow features.  

2.7 Stream work during low-
flow, late summer; 
following year, riverine 
wetland planting. 

UCC-CCF-2 Re-establishment of riverine pond and aquatic 
vegetation through improvements to the earthen berm 
dam on side channel. Improved fish passage and 
expanding fish habitat. Possibilities include deepening 
the pond, improving the current connection, and 
possibly adding a bankfull channel connection to 
Crooked Creek up-gradient of the pond to better 
facilitate fish passage. See Photo C-4 (Appendix C) 
and survey transect (Figure B-2, Appendix B). 

1.3 Late summer, low-flow 
conditions; following 
year, riverine wetland 
planting. 

UCC-CCF-3 Re-establishment of slope wetland at base of placer 
mine tailings pile. 

0.2 Wetland planting to 
occur early growing 
season. 

UCC-CCF-4 Enhancement of existing riverine wetlands through 
improvements to the earthen berm dam on side 
channel, and improving connection to Crooked 
Creek. Site is monotypic plant community and level 
soil surface due to frequent silt runoff from fan. Add 
low mounds from upper fan material for plant 
community diversity, interspersion, etc. See Photo 
C-5 (Appendix C). 

1.4 Stream work during low-
flow, late summer; 
following year, riverine 
wetland planting. 

UCC-CCF-5 Rehabilitation of riverine wetlands disturbed by 
placer mining activities. See Photo C-6 
(Appendix C). Add low mounds from upper fan 
material for plant community diversity, 
interspersion, etc. 

1.5 Wetland planting to 
occur early growing 
season. 

UCC-CCF-6 Enhancement of floodplain and terrace wetlands 
by channel restoration, flood storage 
improvement, export of detritus, and fish habitat. 

58.5 Winter construction due to 
equipment access. 
Wetlands plantings early 
growing season. 

UCC-CCF-7 Rehabilitation of disturbed wetlands and upland 
reclamation where wetland conditions do not exist. 

4.8 Plantings during early 
growing season. 

UCC-CCF-8 Upland riparian buffer enhancements. Topsoil lifts and 
vegetation plantings for the upland portion of the alluvial 
fan created from placer mining activity. See survey 
transect notes (Figure B-1, Appendix B). 

1.1 Plantings during early 
growing season. 
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UCC-CCF-9 Restoration re-establishment of wetland conditions on 
the alluvial fan created from placer mining activity. 
Minimal earthwork required. See Photo C-7 
(Appendix C) and survey transect notes (Figure B-1, 
Appendix B). 

3.0 Late summer, low-flow 
conditions; following 
year, 
early growing season 
planting. 

UCC-CCF-10 Earthen berm dam improvements providing improved 
fish passage, rehabilitation of riverine wetlands, and 
upland riparian buffer enhancements. See survey 
transect notes (Figure B-2, Appendix B). 

0.5 Late summer, low-flow 
conditions; following 
year, 

early growing season 
planting. 

UCC-CCF-11 Upland reclamation of placer mining tailings pile, slope 
and surface stabilization, topsoil lifts, and upland 
vegetation plantings. 

2.9 Plantings during early 
growing season. 

Subtotal Crooked Creek Floodplain Work Area Wetlands Acres 73.6  

Total Crooked Creek Floodplain Work Area Acres 77.9  

 

6.1.2 Lower Quartz Gulch Mitigation Work Area 
 

The Lower Quartz Gulch mitigation work area is located in the alluvial valley of Quartz Gulch (QG) and along the southern 
floodplain and terraces of Donlin Creek to the confluence of Quartz Gulch and Donlin Creek (Figures 3.2-1 through 3.2-4). The 
work area is restricted to activities below the historic ditch within Quartz Gulch and includes disturbed areas within the Donlin 
Creek and Quartz Gulch sub-watersheds. A total of 38.3 acres of the 379.0 acre mitigation site is included in this work area. 
Table 18 describes the individual mitigation components planned for this area. 

 
Table 18 – Lower Quartz Gulch Mitigation Area Components 

 

 
Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-QG-1 Removal or modification of 3,062 linear feet of ditches; 
and 4,008 linear feet of restored channel replacing 
existing ditches, providing additional fish habitat and 
improved fish passage. Re-establishment of riverine 
wetlands associated with restored channels. See 
reference reach information for design criteria of restored 
channel (Figure B-3 through B-5, Appendix B) and Photo 
C-16 (Appendix C).  

3.3 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-QG-1a Use existing channel feature, restore appropriate channel 
slope, pattern and profile using reference reach 
information (Figure B-3 through B-5, Appendix B). Use 
material in overburden stockpile for valley and channel 
uplift. 

** Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-QG-1b Stream channel currently splits into two channels in this 
portion of the valley. Restore to single channel as shown 
in plan with a widening of the floodplain. See Photo C-16 
(Appendix C). 

** 

 

Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 
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Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-QG-1c Removal/filling of existing ditch using the upland spoil side 
cast material. Restore wetlands under upland spoil, 
remove large sediment source from slumping hillside. See 
site transect information (Figure B-6, Appendix B). 

1.1 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-QG-2 Enhancement of floodplain and terrace wetlands by 
channel restoration, flood storage improvement, export of 
detritus, and fish habitat. This area is currently part of a 
large beaver complex (see Photo C-8, Appendix C). 
Possible reconsideration of enhancement potential.  

9.0 Winter construction due to 

equipment access. Wetlands 

plantings early growing season. 

UCC-QG-3 Rehabilitation of riverine and slope wetlands disturbed by 
placer mining activities. 

8.7 Wetland planting to occur early 

growing season. 

UCC-QG-4 Rehabilitation of flat and slope wetlands disturbed by 
placer mining and exploration activities. 

9.7 Wetland planting to occur early 

growing season. 

UCC-QG-5 Rehabilitation of disturbed wetlands and upland 
reclamation where wetland conditions do not exist. 
Disturbance from mining exploration activities. 

0.4 Wetland planting to occur early 

growing season. 

UCC-QG-6 Upland riparian buffer enhancements. See Photo C-17 
(Appendix C). 

3.6 Plantings during early growing 

season. 

UCC-QG-7 Wetland restoration re-establishment through removal 
of upland placer mining overburden/tailings pile used 
for valley and stream uplift, and restoration of 
wetlands that once were under the spoil pile. See site 
transect information (Figure B-6, Appendix B). 
Extensive earthwork required, access through lower 
valley. 

1.6 Wetland planting to occur early 

growing season. 

UCC-QG-8 Upland reclamation of placer mining tailings pile, slope 
and surface stabilization, topsoil lifts, and upland 
vegetation plantings. 

0.6 Plantings during early growing 

season. 

UCC-QG-9 Restoration re-establishment of the upland spoil 
created from the construction of the ditch and road. 
See Photo C-18 in Appendix C. 

0.3 Wetland planting to occur early 

growing season. 

Subtotal Lower Quartz Gulch Work Area Wetlands Acres 33.8  

Total Lower Quartz Gulch Work Area Acres 38.3  

Note: 
**  Part of the 3.3 acres listed for UCC-QG-1. 

 

6.1.3 Lower Ruby-Queen Gulch Mitigation Work Area 
 

The Lower Ruby-Queen Gulch mitigation work area is located in the alluvial valleys of Ruby and Queen Gulch (RQ) and along 
the eastern floodplain and terraces of Crooked Creek to the confluence of Queen Gulch and Crooked Creek (Figures 3.3-1 
through 3.3-7). The work area is restricted to activities restoring placer mining disturbed areas within the Ruby Gulch, Queen 
Gulch, and Crooked Creek sub-watersheds. A total of 86.9 acres of the 379.0 acre mitigation area is included in this work 
area. Table 19 describes the individual mitigation components planned for this area. 
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Table 19 – Lower Ruby-Queen Gulch Mitigation Area Components 
 

 
Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-RQ-1 Removal or modification of 3,050 linear feet of ditches 
within the Ruby Gulch sub-watershed; and 4,326 linear 
feet of restored channel replacing existing ditches, 
providing additional fish habitat and improved fish 
passage. Re-establishment of riverine wetlands associated 
with restored channels. See reference reach information 
for design criteria of restored channel (Figures B-7 through 
B-9, Appendix B).  

3.0 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-1a Reconnect the historic Ruby Gulch stream channel. To do 
so, valley and stream channel lifts will be required. This 
could be accomplished through a series of pond features 
within the excavated valley. See survey transect data for 
the existing ditch (Figure B-11, Appendix B) and the historic 
channel (Figure B-12, Appendix B). 

a Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-1b Restoration re-establishment of wetland conditions within 
the recently placer mined valley of Ruby Gulch. Soil lifts, 
stream channel lifts. Moderate earthwork required. 
Overburden stockpile is intact. See photos C-9 and C-10 
(Appendix C) and survey transect data for more information 
(Figure B-10, Appendix B). 

0.6 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-1c Restoration re-establishment of wetland conditions within 
the valley bottom of the excavated area. Using stockpiled 
material and side cast from excavated ditch lift valley floor, 
create a series of small earthen dams to help raise the 
stream elevation, re-establish a variety of wetland and 
open water features. See Photo C-20 (Appendix C). 

2.9 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-1d Restoration re-establishment of floodplain/terrace wetlands 
of Donlin Creek by removing fill and side cast from 
excavated ditch. Minimal earth work required. See the 
existing ditch transect survey for more information and 
scope (Figure B-11, Appendix B) and Photo C-21 
(Appendix C). 

4.1 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-2 Removal or modification of 2,469 linear feet of ditches 
within the Queen Gulch sub-watershed; and 2,672 linear 
feet of restored channel replacing existing ditches, 
providing additional fish habitat and improved fish 
passage. Re-establishment of riverine wetlands associated 
with restored channels. See reference reach information 
for design criteria of restored channel (Figures B-13 
through B-15, Appendix B). 

3.8 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 
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Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-RQ-2a Restoration re-establishment of riverine wetlands 
within the placer mined area. Stream is currently 
entrenched without access to a floodplain. Minimal 
earthwork required to either lift the stream channel or 
grade a floodplain. See transect survey data for the 
placer mine disturbance area (Figure B-16, Appendix 
B) and Photo C-22 (Appendix C). 

b Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-2b Reconnect the historic Queen Gulch stream channel. 
To do so, valley and stream channel lifts will be 
required. Moderate earthwork required. See transect 
survey data for the historic channel (Figure B-18, 
Appendix B). 

b Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-3 Removal or modification of 2,570 linear feet of ditches 
within the Crooked Creek sub-watershed. Re-
establishment of slope wetlands associated with ditch 
removal. 

3.2 Stream work during low-flow, 

late summer; following year, 

riverine wetland planting. 

UCC-RQ-3a Restoration re-establishment of wetland conditions within 
the excavated ditch area. Remove fill and side cast from 
the excavated ditch to either fill the ditch or create earthen 
dams, which would create a variety of wetland and open 
water features. See transect survey data of the existing 
ditch for more information (Figure B-17, Appendix B). 

c Winter construction due to 

equipment access. Wetlands 

plantings early growing season. 

UCC-RQ-4 Enhancement of floodplain and terrace wetlands by 
channel restoration, flood storage improvement, export of 
detritus, and fish habitat. 

26.5  

UCC-RQ-5 Rehabilitation of disturbed wetlands and upland 
reclamation where wetland conditions do not exist. 
Disturbance from placer mining activities. See Photo 
C-19 (Appendix C). 

8.5 Plantings during early growing 

season. 

UCC-RQ-6 Upland reclamation of placer mining tailings piles, slope 
and surface stabilization, topsoil lifts, and upland 
vegetation plantings. Re- establishment of slope and 
riverine wetlands where opportunities exist. Estimated 
that 20 percent of this area will become re-established 
wetlands. 

14.1 Plantings during early growing 

season. 

UCC-RQ-7 Upland reclamation of placer mining disturbances, 
slope and surface stabilization, topsoil lifts, and upland 
vegetation plantings. Wetland rehabilitation where 
wetland conditions exist. 

5.3 Plantings during early growing 

season. 

UCC-RQ-8 Upland riparian buffer enhancements. 3.5 Plantings during early growing 

season. 

UCC-RQ-9 Upland reclamation of placer mining disturbances, 
slope and surface stabilization, topsoil lifts, and upland 
vegetation plantings. 

8.1 Wetland planting to occur 

early growing season. 
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Component 

 
Mitigation Description 

Area 

(acres) 

 
Timing and Construction 

UCC-RQ-10 Restoration rehabilitation of alluvial bottom wetlands. 
Possibilities include modifications of banks and a 
diversification of open water and wetland features. 
Possible to build earthen dams to deepen the water 
storage pools and create valley and channel uplift. See 
Photo C-23 (Appendix C). 

2.2 Wetland planting to occur 

early growing season. 

Subtotal Lower Ruby-Queen Gulch Work Area Wetlands Acres 61.0  

Total Lower Ruby-Queen Gulch Work Area Acres 86.9  

 

6.1.4 Lower Snow Gulch Mitigation Work Area 
 

The Lower Snow Gulch mitigation work area is located in the alluvial valley of Snow Gulch (SG) and along the southern 
floodplain and terraces of Donlin Creek (Figures 3.4-1 through 3.4-4). This work area is restricted to activities restoring placer 
mining disturbed areas within Snow Gulch and Donlin Creek sub-watersheds. A total of 75.1 acres of the 379.0 acre 
mitigation site is included in this work area. Table 20 describes the individual mitigation components planned for this area. 

 
Table 20 – Lower Snow Gulch Mitigation Area Components 

 

 
Component 

 
Mitigation Description 

Area 
(acres) 

 
Timing and Construction 

UCC-SG-1 Removal or modification of 1,012 linear feet of ditches 
within the Snow Gulch sub-watershed; and 945 linear feet 
of restored channel to replace existing ditches, providing 
additional fish habitat and improved fish passage from the 
lower detention pond to the middle detention pond. Re-
establishment of riverine wetlands associated with 
restored channels. See Snow Gulch reference reach 
information for design criteria including channel slope, 
pattern, and profile (Figures B-19 through B-22, Appendix B).  

3.6 Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-1a Recently, Donlin Creek has overtaken the Snow Gulch 
ditch and is now flowing directly through the tailings pile 
and into the detention pond. This dramatic river shift is 
cause for reconsideration of this conceptual plan. See site 
photos C-11 through C-13, (Appendix C). Also, see 
transect survey data for the existing ditch (Figure B-29, 
Appendix B). 

a Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-1b Restore Snow Gulch to its historic channel. The channel 
morphology is intact. Moderate earthwork required to plug 
the ditch and restore the flow to this existing channel. 
Possible extension of floodplain with minimal earthwork. 
See transect survey data for the historic Snow Gulch 
channel (Figure B-30, Appendix B) and a transect survey 
of the existing active channel just above the ditch diversion 
(Figure B-28, Appendix B). 

a Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 
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Component 

 
Mitigation Description 

Area 
(acres) 

 
Timing and Construction 

UCC-SG-2 Restoration of 110 linear feet of channel replacing existing 
ditches, providing additional fish habitat and improved fish 
passage. Removal of road and bridge crossing on upper 
end of the middle pond (Lyman Pond), improving fish 
passage and pond outlet structure. Re- establishment of 
riverine wetlands associated with restored channels and 
pond outlet modifications. See Snow Gulch reference 
reach information for design criteria including channel 
slope, pattern, and profile (Figures B-19 through B-22, 
Appendix B). 

5.1 Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-2a The entrenched reach of Snow Gulch, confined between 
the airstrip and road, could be improved by re-establishing 
a floodplain. This would require minimal earthwork. The 
wetland willow corridor could be enlarged. See transect 
survey data of the entrenched reach (Figure B-24, 
Appendix B). 

b Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-2b The Lyman Pond presents several interesting options for 
enhancement. These include lowering the outlet elevation 
to create a larger back-water wetland, or conversely, 
raising the outlet elevation to increase deep-water habitat 
and possible overwintering habitat for fish. The outlet of the 
pond consists of woody debris, maintained by the Lymans. 
This outlet will need to be reconstructed. Three transect 
surveys are provided in Appendix B (Figures B-25 through 
B-27). 

b Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-3 Restoration of 1,107 linear feet of channel providing 
additional fish habitat and improved fish passage, and 
improving outlet structure of the upper pond. Re-
establishment of riverine wetlands associated with 
restored channels and pond outlet modifications. See 
Snow Gulch reference reach information for design criteria 
including channel slope, pattern, and profile (Figures B-19 
through B-22, Appendix B). 

3.0 Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-3a The upper pond presents several interesting options for 
enhancement. These include re-routing the Snow Gulch 
channel away from the pond and utilizing the pond as a 
seasonal overbank flooding feature, re-routing Snow 
Gulch away from the pond but provide a smaller perennial 
channel connecting the pond to the stream system, other 
possibilities include lowering the outlet elevation to create 
a larger backwater fringe wetland habitat, or raising the 
pond outlet elevation to increase deep-water habitat and 
possible overwintering habitat for fish. See site photo C-14 
(Appendix C) for picture of current pond outlet. See 
transect survey data (Figure B-23, Appendix B). 

c Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 
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Component 

 
Mitigation Description 

Area 
(acres) 

 
Timing and Construction 

UCC-SG-4 Restoration of 700 linear feet of restored channel 
providing additional fish habitat and improved fish 
passage, and lowering outlet elevation of the lower 
detention pond. Re-establishment of riverine wetlands 
associated with restored channels and pond outlet 
modifications. 

2.4 Stream work during low-flow, 
late summer; following year, 
riverine wetland planting. 

UCC-SG-5 Enhancement of floodplain and terrace wetlands by 
channel restoration, flood storage improvement, export of 
detritus, and fish habitat. 

8.9 Winter construction due to 
equipment access. Wetlands 
plantings early growing season. 

UCC-SG-6 Rehabilitation of disturbed wetlands and upland 
reclamation where wetland conditions do not exist. 
Disturbance from placer mining activities. 

33.7 Wetland planting to occur early 
growing season. 

UCC-SG-6a Restoration re-establishment of wetland condition in the 
recently bladed, disturbed placer mine area. See site 
photo C-15 (Appendix C). 

2.1 Wetland planting to occur early 
growing season. 

UCC-SG-7 Upland reclamation of placer mining disturbances, 
slope and surface stabilization, topsoil lifts, and upland 
vegetation plantings. Wetland rehabilitation where 
wetland conditions exist. 

1.4 Plantings during early growing 
season. 

UCC-SG-8 Upland riparian buffer enhancements. 10.1 Plantings during early growing 
season. 

UCC-SG-9 Upland reclamation of placer mining disturbances, 
slope and surface stabilization, topsoil lifts, and upland 
vegetation plantings. 

2.1 Plantings during early growing 
season. 

UCC-SG-10 Airstrip to remain intact. 2.6 N/A 

Subtotal Lower Snow Gulch Work Area Wetlands Acres 59.6  

Total Lower Snow Gulch Work Area Acres 75.1  

Notes: 
a.   Part of 3.6 acres listed for UCC-SG-1. 
b.   Part of 5.1 acres listed for UCC-SG-2. 
c.   Part of 3.0 acres listed for UCC-SG-3. 

 

6.1.5 Upper Crooked Creek Upper Watershed Mitigation Work Area 
 

The Upper Crooked Creek Upper Watershed mitigation work area contains all other disturbances on the landscape within the 
sub-watersheds of the mitigation area (Figure 3.5). The disturbances occur upslope from the alluvial valleys and include 
disturbances such as drill roads, claim boundaries, trenches, and ATV disturbances that were not addressed in the previous 
work areas. This work area is restricted to activities restoring disturbed areas within the upper Crooked Creek, Dome Creek, 
Donlin Creek, Quartz Gulch, Queen Gulch, Ruby Gulch, Snow Gulch, and Unnamed Tributary 1 of Donlin Creek sub- 
watersheds. A total of 100.9 acres of the 379.0 acre mitigation site is included in this work area. Table 21 describes the 
individual mitigation components planned for this area. 
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Table 21 – Upper Crooked Creek Upper Watershed Mitigation Area Components 
 

 
Component 

 
Mitigation Description 

Area 

(acres) 
 

Timing and Construction 

UCC-UW-1 Removal of fill and re-establishment of wetlands, if wetland 
conditions existed prior to placement of fill. 

5.3 Wetland planting to occur early 
growing season. 

UCC-UW-2 Rehabilitation of disturbed wetlands and upland 
reclamation where wetland conditions do not exist. 
Disturbance from mining and exploration activities. 

89.8 Wetland planting to occur early 
growing season. 

UCC-UW-3 Upland reclamation of mining and exploration 
disturbances, slope and surface stabilization, topsoil lifts, 
upland vegetation plantings. Wetland rehabilitation where 
wetland conditions exist. 

5.8 Plantings during early growing 
season. 

Subtotal Upper Crooked Creek Upper Watershed Work Area Wetlands 
Acres 

89.0  

Total Upper Crooked Creek Upper Watershed Work Area Acres 100.9  

 

7.0 Maintenance Plan 
 

Specific maintenance measures will be proposed in the PRM work plan for each subproject in Table 3 through Table 7 and 
Table 17 through Table 21.  
 
Generally, following design and installation, compensatory mitigation areas will require maintenance and monitoring, as 
well as long-term protection to ensure that the areas provide the intended contribution to watershed processes and 
functional characteristics. A 5-year monitoring program will be implemented to ensure that the installed areas remain stable 
and that planted communities develop as intended (see Section 9.0).  
 
Site maintenance will be conducted routinely following construction. The first year following construction, the mitigation 
area will receive maintenance visits at least monthly during the growing season and periodically outside of the growing 
season. Maintenance activities after the first year will depend on site conditions, including plant survival, species 
management, and encroachment as reported through monitoring visits. Peak hydrologic events (i.e. major storms, icing 
events, etc.) and wildfires may require follow-up visits by the land stewards in perpetuity. 

 
Maintenance activities will include non-native plant control, trash removal, maintenance of signs and fences, predation control 
measures, and summer irrigation (if necessary) during the initial period of plant establishment (likely Year 1 through Year 3). 
Donlin Gold will be responsible for maintenance of the site until the site establishes the expected characteristics, as defined by 
meeting performance criteria defined in Section 8 of this document. 

 
Contingencies will be in place for when principle plans do not develop as expected. Adaptive management will be the primary tool 
used to deal with unanticipated results. Adaptive management will adhere to the following general sequence: monitor site 
conditions, analyze outcomes, and incorporate results into plans. Donlin Gold will be responsible for implementing contingencies 
(Section 11) until the site meets performance criteria as defined in Section 8 of this document. 
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8.0 Performance Standards 
 

Surface mining impacts are regulated under Part 816 of the Federal Register. Where placer mining has previously 
occurred, mine reclamation standards dictate that at least the standards listed below be utilized (CFR no date). 
Note that any references to specific sections cited in the following excerpts from the code refer to the entire 
document, which may be accessed at http://www.gpo.gov/fdsys/granule/CFR-2013-title30-vol3/CFR-2013-title30-
vol3-sec816-116/content-detail.html. 

 
(a) Success of revegetation shall be judged on the effectiveness of the vegetation for the 
approved post-mining land use, the extent of cover compared to the cover occurring in natural 
vegetation of the area, and the general requirements of 816.111. 
 
(1) Standards for success and statistically valid sampling techniques for measuring success shall 
be selected by the regulatory authority, described in writing, and made available to the public. 
 
(2) Standards for success shall include criteria representative of unmined lands in the area being 
reclaimed to evaluate the appropriate vegetation parameters of ground cover, production, or 
stocking. Ground cover, production, or stocking shall be considered equal to the approved 
success standard when they are not less than 90 percent of the success standard. The sampling 
techniques for measuring success shall use a 90-percent statistical confidence interval (i.e., one-
sided test with a 0.10 alpha error). 
 

(b) Standards for success shall be applied in accordance with the approved post-mining land 
use and, at a minimum, the following conditions: 

 
(1) For areas developed for use as grazing land or pasture land, the ground cover and production 
of living plants on the revegetated area shall be at least equal to that of a reference area or such 
other success standards approved by the regulatory authority. 
 
(2) For areas developed for use as cropland, crop production on the revegetated area shall be at 
least equal to that of a reference area or such other success standards approved by the 
regulatory authority. 
 
(3) For areas to be developed for fish and wildlife habitat, recreation, undeveloped land, or forest 
products, success of vegetation shall be determined on the basis of tree and shrub stocking and 
vegetative ground cover. Such parameters are described as follows: 

 

(i) Minimum stocking and planting arrangements shall be specified by the regulatory 
authority on the basis of local and regional conditions and after consultation with and 
approval by the State agencies responsible for the administration of forestry and wildlife 
programs. Consultation and approval may occur on either a program-wide or a permit-
specific basis. 
 
(ii) Trees and shrubs that will be used in determining the success of stocking and the 
adequacy of the plant arrangement shall have utility for the approved post-mining land 
use. Trees and shrubs counted in determining such success shall be healthy and have 
been in place for not less than two growing seasons. At the time of bond release, at least 
80 percent of the trees and shrubs used to determine such success shall have been in 
place for 60 percent of the applicable minimum period of responsibility. The requirements 
of this section apply to trees and shrubs that have been seeded or transplanted and can 
be met when records of woody vegetation planted show that no woody plants were 
planted during the last two growing seasons of the responsibility period and, if any 
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replanting of woody plants took place during the responsibility period, the total number 
planted during the last 60 percent of that period is less than 20 percent of the total number 
of woody plants required. Any replanting must be by means of transplants to allow for 
adequate accounting of plant stocking. This final accounting may include volunteer trees 
and shrubs of approved species. Volunteer trees and shrubs of approved species shall be 
deemed equivalent to planted specimens two years of age or older and can be counted 
towards success. Suckers on shrubby vegetation can be counted as volunteer plants 
when it is evident the shrub community is vigorous and expanding. 

 

(iii) Vegetative ground cover shall not be less than that required to achieve the approved 
post-mining land use. 

 

(4) For areas to be developed for industrial, commercial, or residential use less than 2 years after 
re-grading is completed, the vegetative ground cover shall not be less than that required to control 
erosion. 
 
(5) For areas previously disturbed by mining that were not reclaimed to the requirements of this 
subchapter and that are re-mined or otherwise re-disturbed by surface coal mining operations, as 
a minimum, the vegetative ground cover shall be not less than the ground cover existing before 
re-disturbance and shall be adequate to control erosion. 

 

 (1) The period of extended responsibility for successful revegetation shall begin after the last year 
of augmented seeding, fertilizing, irrigation, or other work, excluding husbandry practices that are 
approved by the regulatory authority in accordance with paragraph (c)(4) of this section. 
 
(2) In areas of more than 26.0 inches of annual average precipitation, the period of responsibility 
shall continue for a period of not less than: 
 

(i) Five full years, except as provided in paragraph (c)(2)(ii) of this section. The vegetation 
parameters identified in paragraph (b) of this section for grazing land, pasture land, or 
cropland shall equal or exceed the approved success standard during the growing season 
of any 2 years of the responsibility period, except the first year. Areas approved for the 
other uses identified in paragraph (b) of this section shall equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 
(ii) Two full years for lands eligible for re-mining included in a permit for which a finding 
has been made under ? 773.15(m) of this chapter. To the extent that the success 
standards are established by paragraph (b)(5) of this section, the lands must equal or 
exceed the standards during the growing season of the last year of the responsibility 
period. 
 

(3) In areas of 26.0 inches or less average annual precipitation, the period of responsibility shall 
continue for a period of not less than: 
 

(i) Ten full years, except as provided in paragraph (c)(3)(ii) in this section. The vegetation 
parameters identified in paragraph (b) of this section for grazing land, pasture land, or 
cropland shall equal or exceed the approved success standard during the growing season 
of any two years after year six of the responsibility period. Areas approved for the other 
uses identified in paragraph (b) of this section shall equal or exceed the applicable 
success standard during the growing season of the last year of the responsibility period. 
(ii) Five full years for lands eligible for re-mining included in a permit for which a finding 
has been made under this chapter. To the extent that the success standards are 
established by paragraph (b)(5) of this section, the lands must equal or exceed the 
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standards during the growing seasons of the last two consecutive years of the 
responsibility period. 
 

(4) The regulatory authority may approve selective husbandry practices, excluding augmented 
seeding, fertilization, or irrigation, provided it obtains prior approval from the Director in 
accordance with 732.17 of this chapter that the practices are normal husbandry practices, without 
extending the period of responsibility for revegetation success and bond liability, if such practices 
can be expected to continue as part of the post-mining land use or if discontinuance of the 
practices after the liability period expires will not reduce the probability of permanent revegetation 
success. Approved practices shall be normal husbandry practices within the region for unmined 
lands having land uses similar to the approved post-mining land use of the disturbed area, 
including such practices as disease, pest, and vermin control; and any pruning, reseeding, and 
transplanting specifically necessitated by such actions. 

 

For wetland restoration, enhancement, and creation activities, guidelines from the 2008 Mitigation Rule and Alaska District 
programs are expected. These are outlined in Section 8.1 and Section 8.2. 

 

8.1 Vegetation Performance Criteria 
 

The draft Oregon Department of State Lands Routine Monitoring Guidance for Vegetation (ORDSL 2009) has been used as 
guidance to develop Donlin Gold mitigation plan vegetation performance criteria. The ORDSL reference is used here for 
documentation purposes and to outline the performance criteria established for vegetation parameters used by an agency for 
evaluating mitigation projects.  
 
It may be necessary to modify the performance criteria for vegetation response to match similarities with reference vegetation 
communities near the project area. One deviation from the monitoring guidance protocol is to change the locations of any 
sampling plot established initially to another randomly selected sampling point for any area that becomes subject to continual 
inundation where it is unlikely that cover will become well established or cover cannot be assessed when submerged during the 
summer monitoring period. 
 
Table 22 lists vegetation performance standards for the Donlin Gold mitigation plan. 
 
Table 22 – Routine Performance Standards for Vegetationa 

 

Objectives Performance Criteria Monitoring 

Produce Emergent/Herbaceous 

Wetlands 

The cover of native species is at least 

60 percent. 

Meter-squared plot monitoring of 
absolute cover by species. 

 The cover of invasive species is no 
more than 10 percent. 

Meter-squared plot monitoring of 
absolute cover by species. 

 Bare substrate represents no more 
than 20 percent cover. 

Meter-squared plot monitoring of areas 
not inundated during summer. 

Produce Emergent/Herbaceous 

Wetlands continued 

By Year 3 and after, there are at least 
six different native species. To qualify, a 
species must have at least 5 percent 
cover in the habitat class, and occur in 
at least 10 percent of the plots sampled. 

Meter-squared plot monitoring of 
absolute cover by species. 

Prevalence Index is less than 3.0. Calculate Prevalence Index as 
described in Alaska Regional 
Supplement (USACE 2007). 
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Produce Shrub-dominated and 

Forested Wetlands 

The cover of native herbaceous 
species is at least 60 percent. 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

The cover of invasive herbaceous 
species is no more than 10 percent. 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

The cover of invasive shrub or tree 
species is no more than 10 percent. 

Ten meter-squared plots. If density of 
recruits is extremely high and 
homogenous, may use appropriate 
sub-plots, such as meter-squared. 

Bare substrate represents no more 
than 20 percent cover. 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

By Year 3 and after, there are at least 6 
different native woody species. To 
qualify, a species must have at least 5 
percent average cover in the habitat 
class and occur in at least 10 percent 

of the plots sampled. 

Ten meter-squared plots. If density of 
recruits is extremely high and 
homogenous, may use appropriate 
sub-plots, such as meter-squared. 

 Prevalence Index total for all strata is 
less than 3.0. 

Calculate Prevalence Index as 
described in Alaska Regional 
Supplement (USACE 2007). 

The density of woody vegetation is at 
least 1,600 native plants (shrubs) 
and/or stems (trees) per acre (native 

species volunteering on the site may be 
included, dead plants/stems do not 
count). 

Ten meter-squared plots. If density of 
recruits is extremely high and 
homogenous, may use appropriate 
sub-plots, such as meter-squared. 

Produce Upland Buffers The cover of native species is at least 

60 percent; 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

The cover of invasive species is no 
more than 10 percent; and 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

Bare substrate represents no more 
than 20 percent cover. 

Nested meter-squared plot monitoring 
of absolute cover by species within 10 
meter-squared woody stem plots. 

Note: 

a. Source: ORDSL 2009. 
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8.2 Hydrology Performance Criteria 
 

Wetland hydrology indicators as described in the Alaska Regional Supplement (USACE 2007) will be used as evidence of 
sufficient hydrology to support wetland habitat formation and function. However, only a subset of the available indicators as 
described in the Regional Supplement will be used during the monitoring period. This subset includes three of the four groups 
of indicators presented in the supplement (see Table 23). The fourth group, Group D – Evidence from Other Site Conditions or 
Data, will not be used to monitor hydrologic conditions within the mitigation area because landscape variables for the group 
were derived for natural settings and are not applicable for use in recently constructed wetlands.  
 
One primary indicator from any group is sufficient to conclude that wetland hydrology is present. In the absence of a primary 
indicator, two or more secondary indicators from any group are required to conclude that wetland hydrology is present. 
Monitoring for hydrologic indicators will occur within 10 meter-squared plots coinciding with the vegetation monitoring sampling. 
 
Table 23 lists wetland hydrology indicators to be used for the Donlin Gold mitigation plan. 

 
Table 23 – List of Wetland Hydrology Indicators for Alaskaa 

 

Indicator Category 

Group A – Observation of Surface Water or Saturated Soils 

A1 – Surface Water Primary 

A2 – High water table Primary 

A3 - Saturation Primary 

Group B – Evidence of Recent Inundation 

B1 – Water marks Primary 

B2 – Sediment deposits Primary 

B3 – Drift deposits Primary 

B4 – Algal mat or crust Primary 

B5 – Iron deposits Primary 

B6 – Surface soil cracks Primary 

B7 – Inundation visible on aerial imagery Primary 

B8 – Sparsely vegetated concave surface Primary 

B9 – Water-stained leaves Secondary 

B10 – Drainage patterns Secondary 

B15 – Marl deposits Primary 

Group C – Evidence of Current or Recent Soil Saturation 

C1 – Hydrogen sulfide odor Primary 

C2 – Dry-season water table Primary 

C3 – Oxidized rhizospheres along living roots Secondary 

C4 – Presence of reduced iron Secondary 

C5 – Salt deposits Secondary 

Note: 

a. Source: USACE 2007. 
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9.0 Monitoring Requirements 
 

Specific plans for monitoring each component will be included in the component-specific PRM workplan. Generally,  

Donlin Gold will be responsible for monitoring the wetland and stream mitigation areas for a period of 5 years, or until all 
performance criteria have been met for 3 successive years without human intervention, whichever is longer.  

 

The monitoring will include periodic inspections by a qualified wetland scientist, specifically two times a year for the first 2 
years and once a year for the remaining 3 years. The inspections will occur during the growing season. The purpose of the 
monitoring is to assess the relative success of the mitigation as compared to performance criteria described in Section 8.0 
and to determine whether remedial actions are necessary to assure the performance criteria are met. 

 
Monitoring of the constructed and restored wetlands and stream channels will consist of collecting and evaluating quantitative 
data on the hydrology and plant communities within the constructed wetlands and streams. Photographic points will be 
established to qualitatively monitor trends in the establishing plant communities. Aerial photography will be used to monitor the 
areal extent of constructed wetlands, if possible. 

 
Monitoring of the hydrology of the constructed wetlands will be emphasized in the first growing season following construction. 
Sampling will be conducted at a frequency sufficient to document the depth and duration of inundation within the constructed 
wetlands. If necessary, shallow piezometers equipped with pressure transducers may be used to collect contemporary 
hydrology supporting the restored or created wetland areas. Once the hydrology of the constructed wetlands has been 
adequately characterized, additional detailed hydrology monitoring will not be conducted over subsequent growing seasons 
unless specific problems are identified that warrant further monitoring. 

 
Vegetation monitoring will be conducted during each growing season throughout the monitoring period. The plant communities 
in the constructed and reference wetlands will be characterized. Each plant observed will be identified, and its relative cover 
will be recorded. The total cover of all species will also be estimated, along with total cover of open water and bare soil. 

 
Emphasis will be placed on determining native plant recruitment and identifying all non-native plants and their relative cover. If 
needed, monitoring of non-native plant recruitment data may lead to active measures to remove non-native plants from 
restored or created wetland sites. 

 
The combination of full monitoring events, site inspections, and agency field reviews may result in a more cost-effective 
analytical monitoring program. Two site inspections per year should be specified as an alternative to the agency field view if 
agency personnel are unavailable to field review all wetland mitigation sites every year. 

 
An optimal monitoring schedule is presented in Table 24. 

 
Table 24 – Optimal Schedule for Monitoring the Mitigation Area 

 

Year Monitoring Activity 

1 • Site inspection/monitoring event – (post-construction) 

• Second site monitoring event – (late summer) 

• Agency field review – (late summer, concurrent with second monitoring event) 

• Monitoring Inspection Memorandum and Report – December 

2 • Site monitoring event – June (early summer) 

• Site monitoring event – (late summer) 

• Agency field review – (late summer, concurrent with second monitoring event) 

• First monitoring report – December 
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Year Monitoring Activity 

3 • Site monitoring event – June (early summer) 

• Agency field review – (late summer) 

• Second monitoring report – December 

4 • Site monitoring event – June (early summer) 

• Agency field review – (late summer) 

• Third monitoring report – December 

5 • Final site monitoring event – June (early summer) 

• Final agency field review – (late summer) 

• Monitoring Inspection Final Memorandum and Report – December 

 

In addition to the monitoring inspection memorandum completed at the end of Year 5, a monitoring closeout report will be 
completed for review by the permitting agencies. The monitoring closeout report will briefly summarize the findings of the 
monitoring study and describe how the mitigation area has met the performance standards. In addition, the monitoring report 
will formally request closure of the post-construction monitoring period. (Request for closure may occur any year if the 
wetlands are meeting their performance goals.)  

 

The wetland scientist will submit reports annually that assess the success of the wetland mitigation activity. The report will be 
submitted to the USACE, no later than December 15 of the year being monitored. 

 
In summary, the annual monitoring report will include: 

 

 A discussion of success at the time of inspection that details the hydrology, plant survivorship, indicator status, and soil 
conditions (at several sample locations across the wetlands), 

 Analysis of the functions being provided, 

 Discussions of any problems that have been or are being encountered, and 

 A written plan to correct any major flaws. 
No mechanical devices will be used to regulate hydrology, thus the mitigation wetlands will be designed to require no long- 
term maintenance. 

 
Soils and hydrology data, commensurate with the requirements of those portions of the 1987 Manual and/or the 2007 Alaska 
Regional Manual will be compiled. Visual observations of wildlife species using the site and what it is used for (i.e., nesting, 
feeding, shelter, etc.) will also be documented. Data will include an inventory of the vegetative composition of the site and the 
percent cover by noninvasive hydrophytes. 

 
The monitoring report will also include representative photographs of the mitigation site, taken from the same locations for 
each inspection with a map that correlates to the location of each of the photos. 

 
Perhaps the most important section of the monitoring report, in regards to the success of the replacement wetland, will be the 
maintenance recommendations to achieve or maintain the success of the replacement wetland and/or otherwise improve the 
extent to which the mitigation site replaces the functions and values lost because of project impacts. In addition, within each 
monitoring report, a brief discussion about the results of any maintenance actions implemented from the previous year will be 
included. 
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Donlin Gold will be responsible for preparing and submitting monitoring reports results of each year’s monitoring, which will be 
compiled into an annual monitoring report. The annual monitoring reports will present all monitoring data, assess the 
implications of that data, and make recommendations for remedial actions, where warranted. The annual reports will be 
submitted to the USACE and the Alaska Department of Fish and Game no later than December 15th for that year’s monitoring. 

 

10.0 Long Term Management Plan 
Long term management of the constructed wetlands and streams is essential for lasting performance of the long-term mitigation 

goals. The overall focus of the management is to ensure hydraulic contact between the plant community and the plant growth 

medium. The current profile of the drainage and surface flow does not allow that contact. Surface flows needs to reach all parts 

of the wetland, and maintain a healthy environment for the growth of hydrophytic vegetation. The plant growth medium and the 

regraded soils should not erode down gradient causing water quality issues. All surface mounds, and recontoured lands shall 

stay in place and not erode with storm events. The annual inspections from year 5 to year 10 need to concentrate on: 

 The surface plant growth meeting the performance goals and objectives 

 Isolating surface erosion and noting if corrective action is required, 

 Streams maintaining their natural banks, 

 Reconstructed ditches maintaining position in the landscape, 

 Whether an adverse event (flood, rainfall, fire) has created an incident, and an adaptive management response is 
warranted. 

11.0 Adaptive Management 
 

The vegetation performance criteria proposed for this mitigation effort are based on the Oregon Department of State Lands 
experience with similar projects (ORDSL 2009). This reference is being used here for documentation purposes and to outline 
the performance criteria established for vegetation parameters used for evaluating mitigation projects. It may be necessary to 
modify the performance criteria for vegetation response to match similarities with reference vegetation communities near the 
project area. 

 

This plan recognizes that every project is unique and that no plan can forecast exactly how a specific site will respond to the 
proposed grading, planting, and alterations to the hydrologic regime over time. Adaptive management will be implemented 
based on the results of monitoring and site response to applied management actions. 

 

Adaptive management of the mitigation measures in Crooked Creek would ensure they would be constructed and 
maintained to function optimally. Adaptive management can be employed at any time during planning, construction, or 
operation, if it becomes apparent the proposed mitigation site is not functioning properly. 
 

12.0 Financial Assurance 
 

Donlin Gold is fully responsible for: 

 Project planning, and permits, 

 Project implementation, 

 Project mobilization 

 All site inventory and monitoring, 

 All materials, 

 Project success,  

 Long term management, and maintenance, 

 Monitoring reports, and 

 Adaptive management 

 

Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources. Donlin Gold will create a standby trust 
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to disburse funds according to USACE’s instructions. The District Engineer would receive at least 120 days notification in 

advance of any termination or revocation. 

The financial assurance would phase out when USACE determines the mitigation sites are successful in accordance with the 

above performance standards. 

 

13.0 Other Relevant Information 
 

If additional relevant information becomes available, this data will be supplied for the PRM plan. 
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Upper Crooked Creek Mitigation Site Maps, 
Donlin Gold Project 
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Figure B-1. Longitudinal Profile of Lyman Alluvial Fan 

 
Survey Data - Longitudinal Profile         

Site: Alluvial Fan, Lyman's Wash Station Area        

Date: July 08, 2014          

Location: Begins at top of alluvial fan, continues to edge of vegetation and into adjacent wetland (Plots 3PP18251,18252)  
See Figures 3.1-2 and 3.1-3 in Appendix A. 
Watershed: Donlin Creek          

Party: Justin Miner, Doug Reynolds 
         

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

 BM1 6.12 106.12         
 0   6.75 99.37 Top of alluvial fan, plot 18251    
 20   7.65 98.47       
 40   8.89 97.23       
 60   10.45 95.67       
 80   11.79 94.33       
 100   13.15 92.97       
 120   14.46 91.66       
 140   15.82 90.3       
 160   17.12 89       
 180   18.33 87.79 Estimated that wetland conditions could continue to this elevation. 

200   19.65 86.47       
 220   20.97 85.15       
 240   22.02 84.1       
 260   23.14 82.98       
 280   24.44 81.68       
 300  88.27 7.5 80.77 Turning point fore sight 23.65, back sight 5.80  
 320   8.26 80.01 Edge of wetland vegetation    
 340   8.96 79.31       
 360   9.75 78.52       
 380   10.17 78.1       
 400   10.57 77.7 Soil saturated at the surface, end of transect, plot 18252 
    1.8 86.47 Edge of natural vegetation, north side, midpoint, plot 18253 
    14.52 73.75 Edge of natural vegetation, south side, standing water, plot 18254 
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Note:  
Wetland conditions will be achievable with minimal earthwork up to about Station 180.  This will expand the current wetland condition. 

 
Photo B-1. Plot 3PP18251. Location of alluvial fan transect. 

 
Photo B-2. Plot 3PP18251. Endpoint of transect. 
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Figure B-2. Survey of the pond and dam system on the Crooked Creek Floodplain. 
 

Site: Donlin Creek/Crooked Creek - pond system and dam     
Date: July 08, 2014         
Location: Ties into station 75 of stream cross section, extends over dam and through pond. (Plot 3PP18256) 
See Figures 3.1-2 and 3.1-3 in Appendix A.  
Watershed: Crooked Creek        
Party: Justin Miner, Doug Reynolds       

          

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 8.72 108.88 
 

100.16 Turning point benchmark to tie cross-sections together 

0 
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   115 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

180 
  

6.69 102.19 
     200 

  
6.28 102.6 

     220 
  

5.8 103.08 
     240 

  
5.71 103.17 

     260 
  

5.5 103.38 
     280 

  
5.3 103.58 

     300 
  

5.13 103.75 End of cross-section 
  Notes:   

Maximum water depth in pond is currently 0.3 feet. Dam structure is 15 feet wide and 2.5 feet high.  
Current outlet for the pond is a buried hose, 4-inch diameter.    
          

  
Photo B-3. Plot 3PP18057. Location of transect. 

 

  
Photo B-4. Plot 3PP18255. End point of transect.  
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Figure B-3. Quartz Gulch reference reach longitudinal profile. 

Survey Data - Longitudinal Profile Valley Length: 74 
Site: Quartz Gulch Reference Reach       
Date: July 12, 2014       
Location: Upstream of any impact, approximately 100 yards upstream of placer-mined valley. (Plots 3PP18335,18336).  

 See Figures 3.2-2 through 3.2-4 in Appendix A.   
Watershed: Quartz Gulch     
Party: Justin Miner, Doug Reynolds 
       

   Thalweg Water Surface Bankfull     

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

BM1 5.9 105.9           

0   6.94 98.96 6.31 99.59 5.9 100 Run 

5   6.99 98.91 6.37 99.53 6.16 99.74 Run 

10   7.15 98.75 6.62 99.28 6.16 99.74 Run    

14   7.59 98.31 6.79 99.11 6.47 99.43 Riffle crest   

15   8.14 97.76 7.18 98.72 6.51 99.39 Top of pool   

19   7.63 98.27 7.18 98.72 6.77 99.13 Top of glide, riffle crest  

25   8.06 97.84 7.48 98.42 6.93 98.97 Riffle     

30   8.77 97.13 7.62 98.28 6.95 98.95 Lateral meander pool, cut bank, root 
controlled 

35   8.53 97.37 7.86 98.04 7.05 98.85 run    

40   8.84 97.06 7.99 97.91 7.29 98.61 run    

45   8.79 97.11 8.02 97.88 7.5 98.4 run    

50   9.07 96.83 8.34 97.56 7.82 98.08 run    

y = -0.171x + 99.718 
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   Thalweg Water Surface Bankfull     

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

53   9.51 96.39 8.51 97.39 7.97 97.93 Lateral meander pool, cut bank, root 
controlled 

56   8.95 96.95 8.57 97.33 8.07 97.83 Top of glide, riffle crest  

60   9.68 96.22 8.79 97.11 8.12 97.78 Run    

63   9.97 95.93 8.87 97.03 8.49 97.41 Lateral meander pool, cut bank, root 
controlled 

65   9.24 96.66 8.87 97.03 8.59 97.31 Top of glide, riffle crest  

68   9.46 96.44 9.02 96.88 8.63 97.27 Riffle crest   

70   10.48 95.42 9.4 96.5 8.73 97.17 Plunge pool, meander  

74   10.06 95.84 9.42 96.48 9 96.9 Top of glide, riffle crest  

80   10.6 95.3 10.02 95.88 9.09 96.81 Run    

85   10.93 94.97 10.07 95.83 9.58 96.32 Run    

89   11.41 94.49 10.13 95.77 9.64 96.26 Lateral meander pool, cut bank, root 
controlled 

93   11.24 94.66 10.22 95.68 9.77 96.13 Riffle crest, root controlled  

100   11.24 94.66 10.47 95.43 10.05 95.85 Run    

Notes:   
Water surface slope is 4.2%. Bankfull slope is 4.2%     
Average channel depth (bankfull-thalweg) is 1.3 feet.  
Channel sinuosity is 1.35.      
Root controlled with cobble/gravel substrate. 
      

  
Photo B-5. Plot 3PP18335. Location of longitudinal profile transect. 
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Photo B-6. Plot 3PP18337. Transect and cross-section. 
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Figure B-4. Quartz Gulch reference reach typical pool cross-section. 

Survey Data - Cross-section         
Site: Quartz Gulch Reference Reach        
Date: July 12, 2014          
Location: Survey occurs at station 17 (Plots 3PP18337, 18338).  
See Figures 3.2-2 through 3.2-4 in Appendix A.      
Watershed: Quartz Gulch         
Party: Justin Miner, Doug Reynolds 
        

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.9 105.9   Willows extend across the full valley bottom  
0   4.73 101.17 Cross-section begins at elevation break associated with the stream 
5   4.97 100.93       

10   5.55 100.35       
17   4.95 100.95       
19   5.2 100.7 Bankfull      
21   6.13 99.77       
22   6.94 98.96       

22.5   7.18 98.72 Top of water    
23   7.74 98.16       

23.5   7.77 98.13       
24   7.89 98.01 Thalweg      

24.5   7.81 98.09       
25   7.92 97.98       

25.5   7.9 98 Right bank, cut bank    
25.5   7.18 98.72 Top of water     

26   6.7 99.2       
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

27   6.31 99.59       
28   5.74 100.16       
29   5.55 100.35 Bankfull      
30   5.6 100.3       
35   4.92 100.98       
40   4.55 101.35       
45   3.7 102.2 End of transect, willows extend beyond this elevation break 

Notes:  
Width of bankfull channel is 7.0 feet. Width of wetted channel is 3.0 feet. Maximum depth of pool (bankfull - thalweg) is 1.76 feet.   
Willows extend well beyond the survey transect.      

           

  
Photo B-7. Plot 3PP18337. Stream at cross-section location. 
 
  

 

 

 

 

 

 

 

 

 

Photo B-8. Plot 3PP18337. End of transect.  
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Figure B-5. Quartz Gulch reference reach typical run cross-section. 

Survey Data - Cross-section         
Site: Quartz Gulch Reference Reach        
Date: July 12, 2014          
Location: Survey occurs at station 55 (Plots 3PP18339, 18340) 
See Figures 3.2-2 through 3.2-4 in Appendix A.      
Watershed: Quartz Gulch         
Party: Justin Miner, Doug Reynolds 
        

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

 BM1 5.9 105.9   Willows extend across the full valley bottom  

0   6.31 99.59       

5   6.67 99.23       

8   7.45 98.45       

9   7.9 98 Bankfull      

10   8.31 97.59       

10.7   8.6 97.3 Top of water     

11   8.97 96.93       

11.5   9.08 96.82       

12   9.2 96.7       

12.5   9.45 96.45       

13   9.53 96.37       

13.5   9.52 96.38 Right bank, cut bank    

13.5   8.61 97.29 Top of water     

13.8   8.24 97.66 Bankfull      

14   7.5 98.4       
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

 15   7.12 98.78       

20   6.81 99.09       

25   6.32 99.58       

30   5.67 100.23 End of transect, willows continue beyond this elevation break 

Notes:  
Width of bankfull channel is 4.8 feet. Width of wetted channel is 2.8 feet. Maximum depth of run (bankfull - thalweg) is 1.63 feet.  
Willows extend well beyond the transect.       
           

  
Photo B-9. Plot 3PP18339. Cross-section location. 
 

  
Photo B-10. Plot 3PP18339. Start of cross-section. 



13 | P a g e  

DONLIN GOLD LLC                            PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN  UCC-01 / Upper Crooked Creek Watershed 

 

 

Appendix B    

Figure B-6. Quartz Gulch cross-section of the lateral ditch, overburden pile and existing stream channel. 

Survey Data - Cross-section       
Site: Quartz Gulch Ditch       
Date: July 12, 2014    
Location: Survey occurs at typical ditch and valley location (Plots 3PP18342, 18343, 18344) 
See Figures 3.2-2 through 3.2-4 in Appendix A. 
Watershed: Quartz Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 6.96 106.96 
      0 

  
6.96 100 

    3 
  

8.55 98.41 
    4 

  
9.42 97.54 

    10 
  

9.85 97.11 
    12 

  
10.34 96.62 

    14 
  

11.75 95.21 
    15 

  
11.94 95.02 

    17 
  

11.29 95.67 
    19 

  
12.3 94.66 

    20 
  

12.16 94.8 
    21 

  
12.3 94.66 

    22 
  

12.35 94.61 
    22.5 

  
12.64 94.32 Top of water 

 23 
  

12.81 94.15 
    24 

  
13.1 93.86 

    25 
  

13.11 93.85 
    26 

  
13.1 93.86 

    27 
  

12.96 94 
    28 

  
13.01 93.95 Right bank, bottom of channel 

 28 
  

12.65 94.31 Top of water 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

28.5 
  

12.46 94.5 
    29 

  
11.98 94.98 

    30 
  

11.16 95.8 
    32 

  
10.12 96.84 

    34 
  

9.07 97.89 
    36 

  
9.8 97.16 Ground fracture 

  38 
  

9.43 97.53 
    40 

  
9.04 97.92 Edge of fractured ground 

 41 
  

7.28 99.68 
    45 

  
5.36 101.6 

    50 
  

4.83 102.13 Top of berm 
  75 

  
7.86 99.1 Base of west berm 

  100 
  

8.43 98.53 
    125 

  
8.27 98.69 

    160 
  

6.45 100.51 Base of east berm 
  175 

  
1.1 105.86 Top of berm 

  175 
 

113.2 7.34 105.86 Turning point, top of bermed material 
 180 

  
5.02 108.18 

    185 
  

6.72 106.48 
    200 

  
14.56 98.64 

    210 
  

19.17 94.03 
    220 

  
24.1 89.1 

    220 
 

95.46 6.36 89.1 Turning point 
 230 

  
9.41 86.05 

    240 
  

9.6 85.86 Bank down to a small channel 
 242 

  
10.68 84.78 

    244 
  

11.61 83.85 
    245 

  
11.71 83.75 Top of bank 

  245.3 
  

11.92 83.54 Top of water 
  245.6 

  
12.05 83.41 Thalweg 

   246 
  

11.92 83.54 Top of water 
  246.5 

  
11.69 83.77 

    247.5 
  

11.25 84.21 
    248.5 

  
10.21 85.25 

    250 
  

9.5 85.96 
    260 

  
9.74 85.72 

    270 
  

8 87.46 
    280 

  
7.72 87.74 

    290 
  

5.9 89.56 End of transect, base of bermed material 

Notes:  
Lateral ditch has caused ground fractures and hillside slumping into the stream. 
Width of the wetted channel for the ditch is 6.0 feet. 
Maximum depth of the wetted channel for the ditch is 0.47 feet. 
Sidecast material along the edge of the ditch extends for approximately 30 feet in width.  
Large stockpile of overburden parallels valley approximately 80 feet wide and 25 feet tall. 
Narrow stream channel exists in valley bottom, approximately 1 foot in width. 
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Photo B-11. Plot 3PP18342. Lateral ditch at cross-section. 
 

  
Photo B-12. Plot 3PP18342. Evidence of ground slumping and fractures caused by  

lateral ditch. 
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Photo B-13. Plot 3PP18343. View of the large overburden stockpile that parallels the valley. 
 

  
Photo B-14. Plot 3PP18343. Channel within the placer-mined valley bottom. 
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Figure B-7. Ruby Gulch reference reach longitudinal profile. 

Survey Data - Longitudinal Profile    Valley Length: 86 feet  
Site: Ruby Gulch Reference Reach         
Date: July 10, 2014           
Location: Upstream of any impact, approximately 100 yards upstream of placer-mined valley. (Plots 3PP18299,18300) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Ruby Gulch           
Party: Justin Miner, Doug Reynolds 
         

   
Thalweg Water Surface Bankfull 

  

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

 BM1 12.09 112.1 
        0 

  
12.09 100 10.41 101.68 10.1 102.03 Run 

 5 
  

11.57 100.52 10.45 101.64 9.97 102.12 
  10 

  
11.57 100.52 10.56 101.53 10.1 101.99 

  16 
  

11.58 100.51 10.93 101.16 10.3 101.81 
  21 

  
12.14 99.95 11 101.09 10.6 101.46 

  25 
  

12.41 99.68 11.17 100.92 10.8 101.26 
  30 

  
13.1 98.99 11.37 100.72 10.8 101.27 

  34 
  

13.12 98.97 11.38 100.71 11 101.12 
  40 

  
12.53 99.56 11.39 100.7 11.1 100.96 

  45 
  

12.47 99.62 11.58 100.51 11.2 100.86 All run 
 50 

  
13.47 98.62 11.52 100.57 11.1 100.98 Deep pool 

 54 
  

11.93 100.16 11.52 100.57 11 101.07 Riffle crest 
60 

  
14.51 97.58 12.58 99.51 11.4 100.71 

  65 
  

14.13 97.96 12.64 99.45 11.9 100.24 
  70 

  
14.43 97.66 12.77 99.32 12.3 99.83 

  76 
  

14.01 98.08 12.82 99.27 12.2 99.87 
  80 

  
13.71 98.38 12.87 99.22 12.6 99.51 

  85 
  

14.77 97.32 12.97 99.12 12.7 99.43 
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Thalweg Water Surface Bankfull 

  

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

 90 
  

13.73 98.36 13.19 98.9 12.9 99.22 
  95 

  
13.44 98.65 13.32 98.77 12.5 99.62 

  100 
  

13.95 98.14 13.47 98.62 13.1 98.98 
  Notes:  

Stream is root controlled by willows and cottonwoods, morphology is mostly a run with fast moving water dominating. 
Very few pools. Cut/overhanging banks prevalent.       
Water surface slope is 3.1%. Bankfull slope is 3.1%. Average channel depth (bankfull-thalweg) is 1.7 feet. Channel sinuosity is 1.16 
         

 
 Photo B-15. Plot 3PP18299. Longitudinal profile conditions. 
 

  
Photo B-16. Plot 3PP18299. Reference reach conditions.    
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Figure B-8. Ruby Gulch reference reach typical run cross-section. 

Survey Data - Cross-section      
Site: Ruby Gulch Reference Reach     
Date: July 10, 2014       
Location: Survey occurs at station 31 (Plots 3PP18303, 18304) 
See Figures 3.3-2 through 3.3-7 in Appendix A.   
Watershed: Ruby Gulch      
Party: Justin Miner, Doug Reynolds 
     

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.64 105.64 
     0 

  
5.16 100.48 

   5 
  

6.1 99.54 
   10 

  
7.45 98.19 

   15 
  

8.97 96.67 Edge of willows 
 20 

  
9.95 95.69 

   25 
  

10.38 95.26 
   30 

  
10.81 94.83 

   35 
  

10.99 94.65 Bankfull 
  36 

  
11 94.64 Top of bank 

  36.2 
  

11.3 94.34 Top of water, crossing occurs at LP station 31 
36.3 

  
11.85 93.79 

   36.7 
  

13.42 92.22 Thalweg 
  37 

  
13.24 92.4 

   37.5 
  

12.53 93.11 
   38 

  
11.83 93.81 Right bank, vertical, cut bank 

38.5 
  

11.31 94.33 Top of water  
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

39 
  

10.91 94.73 
   40 

  
11 94.64 Bankfull 

  45 
  

11.4 94.24 
   50 

  
11.45 94.19 

   55 
  

10.87 94.77 
   60 

  
11.01 94.63 

   65 
  

11 94.64 
   70 

  
11.14 94.5 Edge of floodplain 

 75 
  

9.82 95.82 
   80 

  
9.61 96.03 

   85 
  

9.23 96.41 
   90 

  
9.72 95.92 

   95 
  

9.79 95.85 
   100 

  
9.4 96.24 Edge of cottonwoods and terrace 

110 
  

8.75 96.89 
   Notes:  

Width of bankfull channel is 5.0 feet.  
Width of wetted channel is 2.3 feet.    
Maximum depth of run (bankfull-thalweg) is 2.43 feet.   
Willows extend for a total width of 85 feet. 
    

  
Photo B-17. Plot 3PP18303. Stream channel at cross-section. 



21 | P a g e  

DONLIN GOLD LLC                            PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN  UCC-01 / Upper Crooked Creek Watershed 

 

 

Appendix B    

  
Photo B-18. Plot 3PP18303. Vegetation at cross-section. 
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Figure B-9. Ruby Gulch reference reach typical run cross-section. 

Survey Data - Cross-section       
Site: Ruby Gulch Reference Reach      
Date: July 10, 2014        
Location: Survey occurs at station 82 (Plots 3PP18301, 18302) 
See Figures 3.3-2 through 3.3-7 in Appendix A.    
Watershed: Ruby Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.64 105.64 
      0 

  
5.64 100 

    5 
  

8.45 97.19 
    10 

  
10.81 94.83 

    13 
  

11.74 93.9 Edge of willows 
  20 

  
12.07 93.57 

    25 
  

12.29 93.35 
    30 

  
12.47 93.17 

    35 
  

12.78 92.86 Bankfull 
   40 

  
12.55 93.09 Cross section occurs at LP station 82 

40.6 
  

12.96 92.68 Top of water 
  41 

  
13.14 92.5 Left bank bottom 

  41.5 
  

13.25 92.39 
    42 

  
13.85 91.79 

    42.7 
  

13.9 91.74 Thalweg, right bank bottom, vertical bank 
43 

  
12.96 92.68 Top of water 

 44 
  

12.78 92.86 Bankfull 
   46 

  
12.83 92.81 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

48 
  

12.65 92.99 
    50 

  
12.71 92.93 

    52 
  

12.94 92.7 
    54 

  
12.74 92.9 

    56 
  

12.96 92.68 Top of water, side channel 
 57 

  
13.65 91.99 Thalweg, side channel 

  58 
  

13.51 92.13 
    58.5 

  
12.97 92.67 Top of water, side channel 

 59 
  

12.81 92.83 
    60 

  
12.95 92.69 

    66 
  

12.85 92.79 
    68 

  
12.62 93.02 Bankfull 

   70 
  

12.25 93.39 
    74 

  
11.49 94.15 

    79 
  

11.74 93.9 
    84 

  
11.72 93.92 

    89 
  

11.6 94.04 
    95 

  
10.15 95.49 Edge of cottonwoods and willows 

Notes:  
Width of bankfull channel is 9.0 feet.     
Width of wetted channel is 2.4 feet.     
Maximum depth of run (bankfull-thalweg) is 1.12 feet.    
Willows extend for a total width of 82 feet. 
     

  
Photo B-19. Plot 3PP18301. Stream at cross-section. 
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Photo B-20. Plot 3PP18301. Vegetation at cross-section. 
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Figure B-10. Survey of the placer mined valley of Ruby Gulch. 

Survey Data - Cross-section       
Site: Ruby Gulch Mined area       
Date: July 10, 2014        
Location: Survey occurs in a recently placer mined area, soil removed. (Plots 3PP18305, 18306) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Ruby Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.5 105.5       
0   5.5 100 Area bladed to bedrock  
2   6.43 99.07     
4   8.05 97.45     
6   9.51 95.99     

6.5   10.56 94.94 Top of water, river left 
7.5   10.61 94.89     

8   10.7 94.8     
8.5   10.7 94.8 Thalweg    

9   10.66 94.84     
9.5   10.68 94.82     
10   10.59 94.91     

10.5   10.49 95.01 Top of water, river right 
11   10.22 95.28     
12   9.98 95.52     
13   9.82 95.68     
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

14   9.85 95.65     
15   9.49 96.01     
20   8.55 96.95     
25   7.9 97.6     
30   7.52 97.98     
35   7.28 98.22     
40   6.99 98.51     
45   6.61 98.89     
50   6.25 99.25     
55   6.63 98.87     
60   6.18 99.32     
65   5.38 100.12     
70   4.65 100.85     
75   3.93 101.57 Edge of disturbance   
77   1.62 103.88     

Notes:  
Area bladed to bedrock, recent disturbance.    
Width of wetted channel is 4.0 feet.     
No bankfull features remain.     
Maximum depth of stream (top of water-thalweg) is 0.21 feet.   
The stream is wider and shallower than reference reach. 
   

  
Photo B-21. Plot 3PP18305. Stream at cross-section. 
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Photo B-22. Plot 3PP18305. Disturbance at cross-section. 
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Figure B-11. Cross-section of a typical ditch within Ruby Gulch. 

Survey Data - Cross-section         
Site: Ruby Gulch Mined area         
Date: July 10, 2014          
Location: Survey occurs at a typical ditch location just west of the Ruby Gulch Creek entrance (Plots 3PP18309, 18310) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Ruby Gulch         
Party: Justin Miner, Doug Reynolds 
        

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 11.67 111.67        
0   11.67 100 Excavated area, placer mined   
5   11.67 100      

10   11.97 99.7      
15   12.28 99.39      
20   13.6 98.07      
22   14.65 97.02      
23   15.47 96.2      

23.5   15.55 96.12 Edge of water, top of water   
24   15.87 95.8      
25   16.22 95.45 Thalweg     

25.5   16.16 95.51      
26   16.12 95.55      

26.5   15.55 96.12 Edge of water, top of water   
27   15.31 96.36      
28   14.88 96.79      
30   13.37 98.3      
35   9.41 102.26      
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

40   6.99 104.68      
45   5.41 106.26      
50   3.82 107.85      
55   1.25 110.42 End of transect   
60    116.5      
65    122.5      
67    122.5      
70    120.5      
75    118.5 Elevation of natural vegetation   

Notes:  
No bankfull features.       
Width of the wetted channel is 3.0 feet.      
Maximum depth of the ditch (water surface-thalweg) is 0.67 feet.    
Evidence of recent excavation along banks, ditch is maintained.    
Natural vegetation is approximately 18 feet above current surface elevation.   
          

  
Photo B-23. Plot 3PP18309. Ditched stream at cross-section. 
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Photo B-24. Plot 3PP18309. Disturbance and height of the berm. 
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Figure B-12. Cross-section of the historic Ruby Gulch channel. 

Survey Data - Cross-section       
Site: Ruby Gulch historic channel      
Date: July 12, 2014        
Location: Survey occurs at typical historic channel for Ruby Gulch. (Plots 3PP18333, 18334) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Ruby Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 3.8 103.8       
0   3.8 100     
5   4.1 99.7     

10   5.26 98.54     
15   6.67 97.13 Top of bank   
17   7.15 96.65     
20   7.5 96.3     
22   7.67 96.13     
24   7.65 96.15     
26   7.85 95.95     
28   7.7 96.1     
30   7.72 96.08     
32   8.06 95.74     
34   8.24 95.56     
36   8.32 95.48 Thalweg    
38   8.05 95.75     
40   7.6 96.2     
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

42   7.34 96.46     
44   7.07 96.73     
46   6.83 96.97 Top of bank   
48   6.61 97.19     
53   6.11 97.69     
58   5.47 98.33     
61   5.25 98.55     

Notes:  
Historic channel is now grass-dominated.     
No water present at time of visit.    
The channel morphology remains; the channel continues to Donlin Creek.  
Alder and willow present on historic banks.     
Maximum depth of channel (bankfull-thalweg) is 1.65 feet.   
Bankfull width is 31.0 feet. Broad swale feature. 
    

  
Photo B-25. Plot 3PP18333. Historic Ruby Gulch channel. 



33 | P a g e  

DONLIN GOLD LLC                            PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN  UCC-01 / Upper Crooked Creek Watershed 

 

 

Appendix B    

  
Photo B-26. Plot 3PP18333. Historic Ruby Gulch channel. 
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Figure B-13. Queen Gulch reference reach longitudinal profile. 

Survey Data - Longitudinal Profile   Valley Length: 92 feet    
Site: Queen Gulch Reference Reach         
Date: July 11, 2014           
Location: Upstream of any impact, approximately 100 yards upstream of placer mined valley. (Plots 3PP18311,18312) 
See Figures 3.3-2 through 3.3-7 in Appendix A.  
Watershed: Queen Gulch          
Party: Justin Miner, Doug Reynolds 
         

   
Thalweg Water Surface Bankfull 

   

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

BM1 6.12 106.12          
0   7.27 98.85 6.99 99.13 6.12 100 Riffle      
5   7.39 98.73 7.11 99.01 6.06 100.06 Riffle/run   

10   7.73 98.39 7.4 98.72 6.77 99.35 Riffle/run   
15   8.04 98.08 7.67 98.45 6.98 99.14 Run   
16   8.4 97.72     Bottom of pool  
19   8.11 98.01 7.86 98.26   Glide   
20   8.29 97.83 7.95 98.17 6.98 99.14 Riffle   
25   8.53 97.59 8.01 98.11 7.65 98.47 Riffle   
30   8.65 97.47 8.11 98.01 7.69 98.43 Run   
31   8.77 97.35 8.18 97.94   Riffle crest  
34   9.28 96.84 8.62 97.5   Riffle   
37   9.23 96.89 8.63 97.49 8.24 97.88 Run   
40   9.53 96.59 8.75 97.37 8.32 97.8 Run   
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Thalweg Water Surface Bankfull 

   

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

45   9.4 96.72 8.79 97.33 8.46 97.66 Run   
50   9.44 96.68 8.91 97.21 8.6 97.52 Run   
55   9.85 96.27 8.99 97.13 8.67 97.45 Run   
60   9.75 96.37 9.26 96.86 8.9 97.22 Run   
65   10.15 95.97 9.47 96.65 9.15 96.97 Riffle crest  
70   9.85 96.27 9.64 96.48 9.04 97.08 Riffle   
75   10.61 95.51 9.89 96.23 9.26 96.86 Run   
80   10.59 95.53 10.13 95.99 9.59 96.53 Run   
85   11.02 95.1 10.3 95.82 10 96.12 Run   
90   10.85 95.27 10.38 95.74 10.05 96.07 Riffle crest  
95   12.72 93.4 11.56 94.56   Pool   
98   12.08 94.04 11.58 94.54   Top of glide, end of pool 

100   12.23 93.89 11.64 94.48 11.16 94.96 End of transect  

Notes:  
Stream is root controlled by willows.        
Morphology is mostly a run with fast moving water dominating.       
Very few pools. Cut/overhanging banks prevalent.       
Water surface slope is 4.7%.         
Bankfull slope is 5.0%.         
Average channel depth (bankfull-thalweg) is 1.04 feet.       
Channel sinuosity is 1.09. 
         

  
Photo B-27. Plot 3PP18311. Queen Gulch along longitudinal profile. 
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Photo B-28. Plot 3PP18311. Queen Gulch along longitudinal profile. 
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Figure B-14. Queen Gulch reference reach typical riffle cross-section. 
 

Survey Data - Cross-section        
Site: Queen Gulch Reference Reach       
Date: July 11, 2014         
Location: Survey occurs at station 31 (Plots 3PP18313, 18314) 
See Figures 3.3-2 through 3.3-7 in Appendix A.     
Watershed: Queen Gulch        
Party: Justin Miner, Doug Reynolds 
       

Station 
Back 
Sight 

Height of 
Instruction 

Fore 
Sight Elevation Notes 

BM1 6.12 106.12        
0   4.91 101.21      
5   5.2 100.92 Edge of willows    

10   7.03 99.09      
15   6.99 99.13      
16   7.64 98.48 Bankfull     
17   7.95 98.17      

17.5   7.93 98.19      
18   8.16 97.96 Edge of water, top of water  

18.5   8.61 97.51      
19   8.72 97.4 Thalweg     

19.5   8.5 97.62      
20   8.27 97.85      

20.5   8.24 97.88      
21   8.15 97.97 Top of water   

21.5   8.1 98.02      
22   7.82 98.3      
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Station 
Back 
Sight 

Height of 
Instruction 

Fore 
Sight Elevation Notes 

23   7.67 98.45 Bankfull     
24   7.45 98.67      
26   6.71 99.41      
28   6.57 99.55      
30   7.53 98.59 Edge of willows    
35   6.13 99.99 Small mound with black spruce and dwarf birch 
40   4.97 101.15      
45   4.9 101.22 End of transect   

Notes:  
Width of bankfull channel is 7.0 feet. Width of wetted channel is 3.0 feet. Maximum depth of riffle (bankfull-thalweg) is 1.05 feet.   
Willows extend for a total width of 25 feet. 
      

  
Photo B-29. Plot 3PP18313. Stream at cross-section. 
 

  
Photo B-30. Plot 3PP18313. Vegetation at cross-section. 
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Figure B-15. Queen Gulch reference reach typical run cross-section. 
 

Survey Data - Cross-section     
Site: Queen Gulch Reference Reach    
Date: July 11, 2014      
Location: Survey occurs at station 76 (Plots 3PP18315, 18316) 
See Figures 3.3-2 through 3.3-7 in Appendix A.  
Watershed: Queen Gulch     
Party: Justin Miner, Doug Reynolds 
    

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 6.12 106.12 
    0 

  
7.24 98.88 

  1 
  

7.4 98.72 
  3 

  
8.85 97.27 Edge of willows 

5 
  

9.41 96.71 Bankfull 
 7 

  
9.65 96.47 

  8 
  

9.93 96.19 Top of water, riffle 
8.5 

  
10.51 95.61 Thalweg 

 9 
  

10.49 95.63 
  10 

  
10.4 95.72 

  10.1 
  

10 96.12 Top of water 
10.5 

  
9.25 96.87 Bankfull 

 11 
  

8.25 97.87 
  13 

  
7.25 98.87 

  15 
  

7.19 98.93 
  17 

  
7.3 98.82 

  19 
  

7.87 98.25 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

21 
  

8.34 97.78 
  23 

  
8.84 97.28 

  25 
  

9.07 97.05 
  27 

  
8.13 97.99 End of willows 

30 
  

7.95 98.17 End of transect 

Notes:  
Width of bankfull channel is 5.5 feet. Width of wetted channel is 2.1 feet.   
Maximum depth of riffle (bankfull-thalweg) is 1.26 feet.  
Willows extend for a total width of 24 feet. 
   

  
Photo B-31. Plot 3PP18316. Stream at cross-section. 
 

 
 Photo B-32. Plot 3PP18316. Vegetation at cross-section.  
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Figure B-16. Cross-section of the placer mine disturbance within Queen Gulch. 

Survey Data - Cross-section      
Site: Queen Gulch Placer Mined area     
Date: July 11, 2014       
Location: Survey occurs above road in the mined area. (Plots 3PP18320, 18321) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Queen Gulch      
Party: Justin Miner, Doug Reynolds 
     

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.96 105.96 
     0 

  
5.96 100 

   2 
  

5.95 100.01 Edge of willows 
 4 

  
6.47 99.49 

   6 
  

6.9 99.06 
   8 

  
7.98 97.98 

   9.5 
  

8.59 97.37 Bankfull 
  10.5 

  
8.95 97.01 Top of water 

11 
  

9.47 96.49 
   12 

  
9.45 96.51 Thalweg 

  12.5 
  

9.38 96.58 
   13 

  
9.09 96.87 

   13.3 
  

8.95 97.01 Top of water 
13.5 

  
8.89 97.07 

   14 
  

8.62 97.34 
   15 

  
8.58 97.38 Bankfull 

  16 
  

7.9 98.06 Edge of willows 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

18 
  

7.2 98.76 
   20 

  
6.42 99.54 

   22 
  

4.51 101.45 End of transect 

Notes:  
Typical cross-section of stream through the disturbed area.  
No floodplain. Area could be graded back to connect a floodplain. 
Width of wetted channel is 2.7 feet. Width of bankfull channel is 5.5 feet.  
Maximum depth of channel (bankfull-thalweg) is 0.87 feet. Willows extend for only 14 feet. 
    

  
Photo B-33. Plot 3PP18320. Queen Gulch through previously placer-mined area.  

Note the entrenchment and lack of floodplain. 
 

  
Photo B-34. Plot 3PP18320. Vegetation and bank example of the placer-mined  

valley of Queen Gulch. 
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Figure B-17. Cross-section of a typical ditch location within Queen Gulch. 

Survey Data - Cross-section      
Site: Queen Gulch Ditch      
Date: July 11, 2014       
Location: Survey occurs at road edge through the ditch. (Plots 3PP18325, 18326) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Queen Gulch      
Party: Justin Miner, Doug Reynolds  
    

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 4.15 104.15      
0   4.15 100    
2   5.94 98.21    
4   7.09 97.06    
6   8.28 95.87    
8   9.07 95.08    

10   10.58 93.57    
15   14.39 89.76    
18   15.77 88.38    
18 7.37 95.75 7.37 88.38 Turning point  
20   17.97 86.18    
21   9.61 86.14    
23   10.5 85.25    
24   11.19 84.56    
25   11.83 83.92    

25.5   12.23 83.52 Top of water 

80

82

84

86

88

90

92

94

96

98

100

102

R
e

la
ti

ve
 E

le
va

ti
o

n
 (

fe
e

t)
 

Survey Station (feet) 

Queen Gulch 
Cross-section Typical Ditch 

Cross-section



44 | P a g e  

DONLIN GOLD LLC                            PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN  UCC-01 / Upper Crooked Creek Watershed 

 

 

Appendix B    

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

26   12.78 82.97    
27   13.4 82.35    
28   13.91 81.84    
29   14.49 81.26    
30   14.52 81.23 Thalweg   
31   14.39 81.36    
32   13.85 81.9    
33   12.81 82.94    
34   12.23 83.52 Top of water  
35   11.61 84.14    
36   11 84.75    
37   10.61 85.14    
38   9.67 86.08    
39   17.39 86.76    
42   13.58 90.57    
45   9.94 94.21    
50   8.92 95.23    
55   7.24 96.91    
60   5.15 99    
65   3.75 100.4 Top of berm  

Notes:  
Typical cross-section of ditch, deeply entrenched. Cross-section begins at the edge of the road.   
Wetted width of the channel is 8.5 feet. Maximum depth of wetted channel (water surface-thalweg) is 2.29 feet. 
No floodplain.      
Evidence of recent dredging and maintenance.    
Elevation difference from thalweg to top of the berm is 19.17 feet. 
  

  
Photo B-35. Plot 3PP18326. Ruby-Queen Gulch ditch at cross-section. 
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Photo B-36. Plot 3PP18326. View of the Ruby-Queen Gulch ditch at the cross-section. 
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Figure B-18. Cross-section of the historic Queen Gulch channel. 

Survey Data – Cross-section       
Site: Queen Gulch historic channel      
Date: July 11, 2014        
Location: Survey occurs at typical historic channel for Queen Gulch. (Plots 3PP18330, 18331) 
See Figures 3.3-2 through 3.3-7 in Appendix A. 
Watershed: Queen Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

BM1 4.07 104.07       
0   4.07 100     
2   4.1 99.97     
7   4.45 99.62     

12   5.29 98.78 Edge of channel   
12.3   5.28 98.79 Top of water   

13   5.53 98.54     
14   5.79 98.28     
15   6.07 98 Thalweg    
16   6.03 98.04     
17   5.96 98.11     

17.5   5.27 98.8 Top of water/end of water  
18   5.18 98.89     
19   5.14 98.93     
20   5.01 99.06     
21   5.15 98.92     
22   5.12 98.95     
23   5.34 98.73     
24   5.11 98.96     
25   5.32 98.75     
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Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

26   5.05 99.02     
27   4.93 99.14 End of swale, Calamagrostis canadensis 
29   4.79 99.28     
31   4.36 99.71     
33   4.04 100.03     
35   3.99 100.08     
37   3.89 100.18     
39   3.68 100.39     

Notes:  
Historic channel for Queen Gulch.  Channel morphology remains intact. Possible to re-connect Queen Gulch to its historic channel.  
Width of wetted channel is 5.2 feet. Width of swale feature is approximately 15 feet. Maximum depth of swale is 1.14 feet.   
   

  
Photo B-37.Plot 3PP18330. Historic Queen Gulch channel. 
 

  
Photo B-38. Plot 3PP18330. Historic Queen Gulch channel. 
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Figure B-19. Snow Gulch reference reach longitudinal profile. 

Survey Data - Longitudinal Profile   Valley Length: 126 feet  
Site: Snow Gulch Reference Reach       
Date: July 08, 2014         
Location: Upstream of any impact, approximately 100 yards upstream of airstrip. (Plots 3PP18258,18260) 
See Figures 3.4-2 through 3.4-4 in Appendix A. 
Watershed: Snow Gulch        
Party: Justin Miner, Doug Reynolds  
      

   
Thalweg Water Surface Bankfull 

 

Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

BM1 13.1 113.1        
0   13.1 100 10.98 102.12 10.55 102.55 Run 

10   12.82 100.28 11.07 102.03 10.36 102.74 Run 
20   12.96 100.14 11.5 101.6 10.8 102.3 Head of riffle 
30   13.77 99.33 11.81 101.29 10.96 102.14 Riffle 
40   14.23 98.87 12.32 100.78 11.8 101.3 Run 
50   14.35 98.75 12.88 100.22 11.75 101.35 Run 
60   14.77 98.33 13.4 99.7 12.29 100.81 Run 
70   15.17 97.93 13.82 99.28 12.81 100.29 Run 
80   14.92 98.18 13.82 99.28 13 100.1 Run 
90   15.15 97.95 13.87 99.23 13.17 99.93 Run 

100   15.31 97.79 14.13 98.97 13.58 99.52 Run 
110   15.52 97.58 14.19 98.91 13.69 99.41 Run 
120   15.85 97.25 14.42 98.68 13.85 99.25 Run 
131   15.88 97.22 14.64 98.46 14.1 99 Run 
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Thalweg Water Surface Bankfull 

 

Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation 

Fore 
Sight Elevation Notes 

140   16.14 96.96 14.73 98.37 14.45 98.65 Run 
150   15.87 97.23 14.75 98.35 14.5 98.6 End of LongPro 

Notes:  
Stream is root controlled by willows, morphology is mostly a run with fast moving water dominating.  
Very few pools. Cut/overhanging banks prevalent. 
Water surface slope is 3.8%. Bankfull slope is 3.9%.  
Average channel depth (bankfull-thalweg) is 2.13 feet.  
Channel sinuosity is 1.19.       
        

  
Photo B-39. Plot 3PP18259. Typical vegetation at Snow Gulch  

reference reach transect. 



50 | P a g e  

DONLIN GOLD LLC                            PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN  UCC-01 / Upper Crooked Creek Watershed 

 

 

Appendix B    

Figure B-20. Snow Gulch reference reach typical run cross-section. 

Survey Data - Cross-section      
Site: Snow Gulch Reference Reach     
Date: July 08, 2014       
Location: Ties into LP at station 00. 
See Figures 3.4-2 through 3.4-4 in Appendix A.     
Watershed: Snow Gulch      
Party: Justin Miner, Doug Reynolds 
     

Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

BM1 13.1 113.1      

0   10.35 102.75 Edge of willows, river left 

5   10.57 102.53    

10   10.5 102.6    

15   10.27 102.83    

20   10.21 102.89    

25   10.55 102.55    

29   10.17 102.93 Bankfull   

29.5   11.08 102.02 Top of water 

30   12.85 100.25 Channel bottom  

30.5   12.86 100.24    

31   12.84 100.26    
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Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

32   12.86 100.24    

32.5   12.86 100.24    

33   12.91 100.19 Right bank, Thalweg, cutbank 

33.2   11.07 102.03 Top of water  

33.5   10.64 102.46 Bankfull   

34.5   10.73 102.37    

37   10.47 102.63    

41   10.76 102.34    

46   10.42 102.68    

51   10.2 102.9    

58   9.85 103.25    

72   10.84 102.26 End of willows, river right 

Notes:  
Width of bankfull channel is 4.5 feet.    
Width of wetted channel is 3.7 feet.    
Maximum depth of run (bankfull-thalweg) is 2.74 feet. 
Willows extend for a total width of 72 feet.   
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Figure B-21. Snow Gulch reference reach typical run cross-section. 

Survey Data - Cross-section       
Site: Snow Gulch Reference Reach      
Date: July 08, 2014        
Location: Ties into LP at station 65. 
See Figures 3.4-2 through 3.4-4 in Appendix A.      
Watershed: Snow Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 13.1 113.1 

      0 

  

11.61 101.49 Long pro station 65, edge of willows 

10 

  

11.75 101.35 

    20 

  

11.98 101.12 

    30 

  

12.1 101 

    31 

  

12.88 100.22 Left bank 

   32.5 

  

13.56 99.54 Top of water 

 33 

  

14.37 98.73 

    34 

  

15.1 98 

    35 

  

15.14 97.96 Thalweg 

   36 

  

13.55 99.55 Top of water 

 36.1 

  

14.98 98.12 Edge of right bank 

  36.5 

  

13.02 100.08 Bankfull 

   38 

  

12.66 100.44 

    40 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

50 

  

11.2 101.9 

    60 

  

11.43 101.67 

    72 

  

11.69 101.41 End of willows 

  Notes:  

Width of bankfull channel is 5.5 feet.     

Width of wetted channel is 3.5 feet.     

Maximum depth of run (bankfull-thalweg) is 2.26 feet.    

Willows extend for a total width of 72 feet. 
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Figure B-22. Snow Gulch reference reach typical run cross-section. 

Survey Data - Cross-section        
Site: Snow Gulch Reference Reach       
Date: July 08, 2014         
Location: Ties into LP at station 145. 
See Figures 3.4-2 through 3.4-4 in Appendix A.       
Watershed: Snow Gulch        
Party: Justin Miner, Doug Reynolds 
       

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 13.1 113.1 
       0 

  
12.07 101.03 Long pro station 145, at the flagged black spruce 

5 
  

12.43 100.67 Start of the willows 
   6 

  
14.16 98.94 Top of bank 

   6.5 
  

14.73 98.37 Top of water 
  7 

  
15.37 97.73 

     8 
  

15.47 97.63 
     9 

  
15.59 97.51 Thalweg 

    11.5 
  

14.5 98.6 Edge of right bank 
   13 

  
14.09 99.01 Bankfull 

    14 
  

12.94 100.16 
     18 

  
11.65 101.45 

     23 
  

12.2 100.9 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

30 
  

12.46 100.64 
     39 

  
12.73 100.37 

     50 
  

13.62 99.48 
     60 

  
13.97 99.13 End of willows 

   Notes:  
Width of bankfull channel is 7.0 feet.      
Width of wetted channel is 5.0 feet.      
Maximum depth of run (bankfull-thalweg) is 1.5 feet.     
Willows extend for a total width of 55 feet.      
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Figure B-23. Cross-section of the upper pond in Snow Gulch. 

Survey Data - Cross-section        
Site: Snow Gulch Upper Pond        
Date: July 09, 2014         
Location: Survey occurs near the outlet, estimated at deepest portion of the pond. (Plots 3PP18262, 18263) 
See Figures 3.4-2 through 3.4-4 in Appendix A. 
Watershed: Snow Gulch        
Party: Justin Miner, Doug Reynolds 
       

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 3.04 103.04 

       0 

  

3.04 100 Long pro station 65, edge of willows 

 10 

  

4.75 98.29 

     12 

  

5.06 97.98 Top of water 

  15.5 

  

6.22 96.82 Edge of vegetation 

   20 

  

5.71 97.33 

     30 

  

6.14 96.9 

     40 

  

5.87 97.17 

     50 

  

5.85 97.19 

     60 

  

6.39 96.65 

     70 

  

7.12 95.92 
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7.55 95.49 

     90 

  

7.79 95.25 Thalweg 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

121 

  

5.29 97.75 Edge of vegetation 

   121.3 

  

5.05 97.99 Top of water 

  130 

  

3.13 99.91 

     Notes:  

Width of pond is 109.3 feet. Maximum depth of pond is 2.74 feet.  

Shallow, silt bottomed pond. 

       

 
Photo B-40. Plot 3PP18262. Transect of Snow Gulch upper pond. 
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Figure B-24. Cross-section of the entrenched reach of Snow Gulch. 

Survey Data - Cross-section         
Site: Snow Gulch           
Date: July 09, 2014          
Location: Survey occurs at typical incised area between the two ponds. (Plots 3PP18267, 18269) 
See Figures 3.4-2 through 3.4-4 in Appendix A.   
Watershed: Snow Gulch         
Party: Justin Miner, Doug Reynolds 
        

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 11.77 111.77         
0   11.77 100 Cross section begins at road edge.   

10   12.43 99.34       
20   12.72 99.05       
27   11.54 100.23 Top of berm     
30   13.17 98.6       
35   15.28 96.49 Base of berm     
40   15.51 96.26 Edge of willows     
50   14.98 96.79       
55   15.25 96.52 Bankfull      
56   15.6 96.17       
57   15.97 95.8 Waters edge, top of water, riffle/run, very few pools in system 

57.5   16.22 95.55       
58   16.31 95.46       
59   16.35 95.42       
60   16.43 95.34       
61   16.55 95.22       
62   16.57 95.2       
63   16.55 95.22       

63.3   15.95 95.82 Waters edge, vertical bank, top of water   
63.5   15.55 96.22 Bankfull      

65   15.2 96.57       
66   15.13 96.64       
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

67   15.03 96.74       
70   15.09 96.68 Base of berm     
75   13.8 97.97       
80   12.23 99.54       
85   11.15 100.62       
90   9.68 102.09       
95   8.23 103.54       

100   5.88 105.89 Top, side of airstrip, willows continue through end of transect 

Notes:  
Width of bankfull channel is 8.5 feet. Width of wetted channel is 6.3 feet. Maximum depth of run (bankfull-thalweg) is 1.32 feet.   
Willows extend for a total width of 60 feet. 
       

  
Photo B-41. Plot 3PP18267. Snow Gulch at cross section. 
 

  
Photo B-42. Plot 3PP18267. Snow Gulch at cross-section. 
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Figure B-25. Cross-section of the upper end of the Lower Pond (Lyman’s Pond). 

Survey Data - Cross-section       
Site: Snow Gulch Lower Pond       
Date: July 09, 2014        
Location: Survey occurs at upper 1/3 of pond (Plots 3PP18271, 18272) 
See Figures 3.4-2 through 3.4-4 in Appendix A.   
Watershed: Snow Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.03 105.03       
0   5.03 100 Upper end of lower pond  
5   5.71 99.32     

10   7.27 97.76     
15   8.76 96.27     
20   8.95 96.08     
25   9.02 96.01     
30   9.45 95.58     

31.5   10.13 94.9 Top of water  
35   11.47 93.56     
40   13.05 91.98     
45   13.3 91.73 Thalweg    
50   13.1 91.93     
55   12.9 92.13     
60   12.75 92.28     
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

65   12.8 92.23     
70   12.23 92.8     
75   11.96 93.07     
80   12.33 92.7     
85   12.57 92.46     
90   12.72 92.31     
95   13.18 91.85     

100   12.35 92.68     
105   12.46 92.57     
110   12.65 92.38     
115   12.48 92.55     
120   12.8 92.23     
125   11.78 93.25     
131   10.15 94.88 Water edge, top of water  
135   9.17 95.86     
140   6.62 98.41     
145   5.38 99.65     
150   4.35 100.68     
160   4 101.03 Top of airstrip   

Notes:  
Width of pond is 99.5 feet. Maximum depth of pond transect is 3.17 feet.  
Shallow, silt bottomed, upper end of pond.    
Pond elevation could rise to end of transect increasing the depth to 9.3 feet. 
  

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-43. Plot 3PP18271. Lyman Pond transect, upper end of pond. 
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Figure B-26. Cross-section of the center of the Lower Pond (Lyman’s Pond). 

Survey Data - Cross-section       
Site: Snow Gulch Lower Pond       
Date: July 09, 2014        
Location: Survey occurs at midpoint of pond (3PP18273, 18274) 
See Figures 3.4-2 through 3.4-4 in Appendix A.    
Watershed: Snow Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.03 105.03       
0   3.45 101.58 Middle of lower pond   
5   3.8 101.23     

10   4.15 100.88     
15   4.8 100.23     
20   5.36 99.67     
25   6.47 98.56     
30   7.14 97.89     
35   7.64 97.39     
40   8.8 96.23     

44.5   10.13 94.9 Top of water, edge of pond  
50   11.14 93.89     
55   12.08 92.95     
60   12.44 92.59     
65   12.72 92.31     
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

70   13.25 91.78     
75   14.05 90.98     
80   16.6 88.43     
85   7.4 87.49 Thalweg; switched to measuring depth of water 
90   5.7 89.19 Subtract from top of water  
95   5.65 89.24     

100   6.3 88.59     
105   5.95 88.94     
110   6 88.89     
115   4.5 90.39     
120   4.9 89.99     
125   5.5 89.39     
130   5.55 89.34     
135   5.4 89.49     
140   4.6 90.29     
145   3.15 91.74     
150   1.05 93.84     
151   10.13 94.9 Switched back to survey height of instrument, top of water, edge 

of pond 
155   8.72 96.31     
160   6.8 98.23     
165   6.38 98.65     
170   5.89 99.14     
175   5.28 99.75     
180   4.3 100.73     
185   4 101.03     
190   3.8 101.23 Edge of airstrip   

Notes:  
Width of pond is 106.5 feet. Maximum depth of pond transect is 7.41 feet.      
Silt bottomed, center of pond.      
Pond elevation could rise to end of transect increasing the depth to 13.74 feet. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-44. Plot 3PP18273. Lyman Pond transect, center of pond. 
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Figure B-27. Cross-section of the lower end of the Lower Pond (Lyman’s Pond). 

Survey Data - Cross-section       
Site: Snow Gulch Lower Pond       
Date: July 09, 2014        
Location: Survey occurs at lower third of pond (Plots 3PP18275, 18276) 
See Figures 3.4-2 through 3.4-4 in Appendix A.   
Watershed: Snow Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 5.03 105.03       
0   3.22 101.81 Lower end of lower pond  
5   4.92 100.11     

10   7.01 98.02     
15   8.88 96.15     
16   10.13 94.9 Edge of pond, top of water  
20   1.56 93.34 Switched to measuring depth of water  
25   2.9 92 Subtract from top of water  
30   4.34 90.56     
35   4.55 90.35     
40   5.64 89.26     
45   5.55 89.35     
50   5.8 89.1     
55   6.4 88.5     
60   6.6 88.3     
65   6.95 87.95     
70   7.15 87.75 Thalweg    
75   6.9 88     
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

80   6.77 88.13     
85   6.4 88.5     
90   6.15 88.75     
95   6.2 88.7     

100   4.1 90.8     
105   0.9 94     
106   10.13 94.9 Top of water, switched back to survey height of instrument 
108   9.2 95.83     
110   8.33 96.7     
115   5.52 99.51     
120   5.64 99.39 Edge of airstrip   

Notes:  
Width of pond is 90 feet. Maximum depth of pond transect is 7.15 feet.      
Silt bottomed, lower end of pond.     
Pond elevation could rise to end of transect increasing the depth to 11.64 feet. 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-45. Plot 3PP18275. Lyman Pond transect, lower end of pond. 
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Figure B-28. Cross-section of Snow Gulch below the Lyman’s Pond and above the ditch. 

Survey Data - Cross-section       
Site: Snow Gulch         
Date: July 09, 2014        
Location: Survey occurs at below pond and above the diversion to ditch. (Plots 3PP18278, 18279) 
See Figures 3.4-2 through 3.4-4 in Appendix A. 
Watershed: Snow Gulch       
Party: Justin Miner, Doug Reynolds 
      

Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

BM1 5.3 105.3       
0   5.3 100 Start of transect, below pond and above the ditch 
5   5.86 99.44     

10   5.6 99.7     
15   9.21 96.09     
20   11.41 93.89 Edge of willows   
23   13.92 91.38 Base of slope   
25   13.76 91.54     
30   13.53 91.77     

31.5   13.81 91.49 Top of bank    
32   14.61 90.69 Top of water, occurs at a riffle, cobble/boulder substrate 
33   15.25 90.05     
34   15.28 90.02     
35   15.11 90.19     
36   15.1 90.2     
37   14.8 90.5     
38   14.76 90.54     
39   14.56 90.74     
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Station 
Back 
Sight 

Height of 
Elevation 

Fore 
Sight Elevation Notes 

40.5   14.43 90.87 Top of water    
42   14.12 91.18 Top of bank   
43   12.47 92.83     
44   11.25 94.05 Edge of willows   
50   8.06 97.24     
55   3.83 101.47     
60   0.72 104.58 End of transect   

Notes:  
Width of bankfull channel is 10.5 feet. Width of wetted channel is 8.5 feet.     
Maximum depth of riffle (bankfull-thalweg) is 1.47 feet.    
Willows extend for a total width of 24 feet. 
    

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-46. Plot 3PP18278. Snow Gulch below the Lyman Pond. 
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Figure B-29. Cross-section of Snow Gulch ditch. 

Survey Data - Cross-section     
Site: Snow Gulch       
Date: July 09, 2014      
Location: Survey occurs at typical ditch location. (Plots 3PP18280, 18281) 
See Figures 3.4-2 through 3.4-4 in Appendix A. 
Watershed: Snow Gulch     
Party: Justin Miner, Doug Reynolds 
    

Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

BM1 3.51 103.51 
    0 

  
3.51 100 Cross section is a run/ditch, gravel/cobble substrate 

2 
  

3.63 99.88 Top of bank 
 4 

  
5.24 98.27 

  6 
  

6.68 96.83 
  8 

  
8.3 95.21 

  8.5 
  

8.89 94.62 Top of water, river right 
 10 

  
9.4 94.11 

  11 
  

10.12 93.39 
  12 

  
10.28 93.23 

  13 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

22 
  

4.55 98.96 Top of bank 
 27 

  
4 99.51 End, no willows present 

Notes:  
Width of bankfull channel is 20 feet. Width of wetted channel is 8.0 feet.   
Maximum depth of run (bankfull-thalweg) is 6.87 feet.  
No willows present. No floodplain. 
   

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-47. Plot 3PP18280. Snow Gulch ditch below the Lyman Pond. 
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Figure B-30. Cross-section of the historic, abandoned Snow Gulch channel. 

Survey Data - Cross-section      
Site: Snow Gulch        
Date: July 10, 2014       
Location: Survey occurs at abandoned location of original channel. (Plots 3PP18291, 18292) 
See Figures 3.4-2 through 3.4-4 in Appendix A. 
Watershed: Snow Gulch      
Party: Justin Miner, Doug Reynolds 
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Height of 
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Sight Elevation Notes 

BM1 4.72 104.72 
     0 

  
4.72 100 Historic channel  

 2 
  

6.2 100.93 
   4 

  
7.74 99.39 
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8.6 98.53 
   8 

  
9.87 97.26 

   9 
  

10.77 96.36 Edge of willows, possible bankfull 

10 
  

11.26 95.87 
   12 

  
11.8 95.33 

   13 
  

12.39 94.74 
   14 

  
12.45 94.68 Thalweg 

  15 
  

12.15 94.98 
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12.1 95.03 
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Station 
Back 
Sight 

Height of 
Instrument 

Fore 
Sight Elevation Notes 

20 
  

11.03 96.1 Bankfull, possible 
 21 

  
10.04 97.09 Edge of willows 

 23 
  

8.49 98.64 
   25 

  
6.82 100.31 

   27 
  

5.93 101.2 
   28 

  
5.47 101.66 Top terrace 

 Notes:  
Width of bankfull channel is 11 feet.    
No water in channel at cross-section location at time of visit. Water does exist in pools up- and downstream of cross-section location. 
Maximum depth of run (bankfull-thalweg) is 1.68 feet.   
Willows extend for a total width of 12 feet.    
Cross-section is the abandoned existing channel of Snow Gulch. 
  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Photo B-48. Plot 3PP18291. Historic, abandoned channel of Snow Gulch. 
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Photo C-1. CCF-1 Plot 3PP18356. Shows existing swale condition near the confluence of the  

proposed mitigation activity. 

Photo C-2. CCF-1 Plot 3PP18357. Shows existing condition of the oxbow swale near the  

proposed mitigation activity.  
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Photo C-3. CCF-1 Plot 3PP18358. Shows existing condition of the oxbow swale at its  

terminal end. 

Photo C-4. CCF-2 Plot 3PP18057. Existing condition of shallow pond, lacks connection to  

Crooked Creek.  
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Photo C-5. CCF-4 Plot 3PP18154. Nearly monotypic emergent community with enhancement  

potential to increase diversity.  

Photo C-6. CCF-5 Plot 3PP18151.  Partially vegetated zone at base of tailings fan with  

enhancement potential to increase cover and plant community diversity.  
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Photo C-7. CCF-9 Plot 3PP18152.  Unvegetated zone on lower half of  tailings fan with  

potential for re-establishment of wetland conditions. 

Photo C-8. QG-2, Plot 3PP18348. Large beaver complex on Donlin Creek channel and  

floodplain.   
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Photo C-9. RQ-1b, Plot 3PP18173. Lower portion of Ruby Gulch recently  excavated for  
placer mining. This 250-yard reach has potential for restoration/ 
re-establishment of wetland (riverine) conditions. 

Photo C-10. RQ-1b, Plot 3PP18175. Lower portion of Ruby Gulch  along the main road  
(east side) to Lyman’s property. This area was recently excavated for placer  
mining of Ruby Gulch. This section has potential for restoration/ 
re-establishment of riverine wetland conditions (e.g., establishment of  
willow habitat).  
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Photo C-11. SG-1, Plot 3PP18285. Bank failure, erosion due to Donlin Creek overtaking the  

Snow Gulch ditch. Documenting the head-cut moving up the ditch.  

Photo C-12. SG-1, Plot 3PP18286. Donlin Creek cutting through the tailing pile. 
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Photo C-13. SG-1, Plot 3PP18286. The new confluence of the Snow Gulch ditch and Donlin  

Creek as it cuts through the tailings pile. Note the massive bank failure in the  

background. 

Photo C-14. SG-3a, Plot 3PP18158.  Upper Pond outlet with earthen berm forming opening.  
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Photo C-15. SG-6a, Plot 3PP18294. Disturbed area with potential for wetland  

re-establishment. 

Photo C-16. QG-1c, Plot 3PP18198. Confined stream channel, floodplain enlargement possible. 
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Photo C-17. QG-6, Plot 3PP18197. Tailings mound, returning to mixed forest, limited  

restoration potential. 

Photo C-18. QG-9, Plot 3PP18194. Upland spoil mound from ditch excavation.  
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Photo C-19. RQ-5, Plot 3PP18179. Rehabilitation of wetland areas disturbed through placer  

mining activities.  

Photo C-20. RQ-1c, Plot 3PP18180. Area of discharge from upland tailings that is  

currently supporting wetland vegetation, possible to enhance and expand.  
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Photo C-21. RQ-1d, Plot 3PP18183. Removal of the upland spoil berm would enhance and  

enlarge existing wetland conditions on the terrace/floodplain of Donlin Creek. 

Photo C-22. RQ-2a, Plot 3PP18190. Entrenched stream, possible to expand the floodplain  

by pulling back the tailings.  
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Photo C-23. RQ-10, Plot 3PP18188. Enhancement opportunities include reducing the steep  

slopes of this depression, adding basin diversity and plugging the outlet for  

deeper open water areas. 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME PRM-002, Ad Hoc Pilot Recycling Plan 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 07/17/2015 

WATERSHED NAME Kuskokwim River HUC 08 19030501 

Latitude and Longitude 
Crooked Creek: Latitude: 61°52'7.94"N Longitude: 158° 7'7.15"W 

Aniak: Latitude 61°34'40.25"N, Longitude: 159°32'45.40"W 

MITIGATION SUMMARY 

Wetland Creation 0 acres 

Wetland Re-establishment 0 acres 

Wetland Rehabilitation 0 acres 

Wetland Enhancement 20 acres; 10 acres each 

Wetland Preservation 0 acres 

Buffer Enhancement  4 acres; 2 acres each 

Total Area of Mitigation 
24 acres total 

 

Years of Monitoring 2 years monitoring  5 Year total project time  

 

1.0 Objectives 
Donlin Gold proposes an Ad Hoc mitigation program where local qualifying groups can bring project ideas to the Donlin Gold 

Environmental Mitigation Committee for approval. These projects are payments made to governmental or nongovernmental 

organizations that are not in accordance with the terms of an approved In-Lieu fee program. The organization acts as the 

contractor to provide compensatory mitigation for the Donlin Gold. Donlin Gold retains all responsibility for the protection and 

management of the individual projects. This proposal will act as the frame work for a recycling and cleanup program in the 

watershed. Additional Ad Hoc plans for additional villages will be coordinated with USACE based on this approval and the 

success of this plan. 

1.1 Project Description 

The goal of the project will be to improve the local watershed by encouraging the removal of derelict recyclable goods from the 

watershed, and educating the local government on how to run and operate the local landfills. The reduction of deteriorating 

recyclable goods seeping contaminants into the watershed will improve the local water quality in the surrounding villages of 

Aniak and Crooked Creek.  
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Donlin Gold will supply an education program on dumps and recycling to the local governments and communities. Based on 

the local issues and needs in each village, Donlin Gold will supply a number of collection bins for the recyclables. The project 

will provide the backhaul of prepositioned collection bins from each village to an approved recycling center out of State. The 

items to be removed from the communities include: lead acid batteries, all-terrain vehicles, snowmachines, freezers, 

refrigerators, televisions, cars, computers, motors, metals, and other broken durable goods that clutter and pollute the local 

landfills and surrounding terrain. These materials are normally recycled in urban cities such as Wasilla or Anchorage. The 

community will be instructed on what items can be recycled and the process of delivery to designated areas in each village. A 

barge will arrive once a year for an organized pickup. The barge will provide a crew and a fork lift to load the containers and 

debris for removal. 

Donlin Gold will provide a program on waste management including planning, education, and funding for landfill improvements 

for the local tribal governments. Educating the communities on how to haul local trash, cover the landfill, prepare a quality 

landfill, how to recycle, and how to fund and run a legal landfill will be provided. The local village and Donlin Gold would work 

together to complete an inventory and provide an estimate of the material to backhaul. Working together with the local 

government and Alaska Department of Environmental Conservation (ADEC), the removal of the identified recyclables from the 

villages will be scheduled. Donlin Gold commits to two years of education funding and backhaul from both Aniak and Crooked 

Creek. The work, education, transportation, landfill plan, and lessons learned would be documented and saved as electronic 

manuals for use by other villages in the watershed to develop a recycling program and culture. 
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Figure 1 - PRM Site Location Map 
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2.0 Site Selection Criteria 

The villages of Aniak and Crooked Creek were selected for the recycling and waste management program because of a need 
for such services. Table 1 outlines the site selection criteria, both villages met all the criteria categories to be selected for 
these programs. 

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes, remove material and educate villages 

2. Viability Likelihood of sustainability good? Yes, through education 

3. Success Are the standards of success measurable? Yes, weigh products removed, and capital 
spent by Donlin Gold 

4. Provides Value Fulfills functional replacement in watershed or regional value 
needs? 

Yes, provides regional value 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Kuskokwim Watershed as primary 
basin and Crooked Creek as sub-basin 

6. Credit Value Cost/Credit Ratio low? Moderate capital cost for the return of 
credits 

7. Hydrology Does the site have sustainable hydrology? To be determined by inventory 

8. Timing How soon could the work be started? Started in year one of mine construction 

9. Contaminants Are their known contaminants? Yes, the contaminants will be evaluated and 
inventoried prior to removal 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Project requested by the locals at numerous 
public meetings. Positive for the watershed 

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes, by removing potential contaminants 

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes, by removing potential contaminants 

3.0 Site Protection Instrument 
Long term site protection is not needed because the village landfills are located on protected land. This is strictly an 

enhancement program for the selected villages to remove debris and waste. The landfills already have lessees and they will 

continue to operate, with the assistance of Donlin Gold. 

4.0 Baseline Information 
Aniak is located on the south bank of the Kuskokwim River at the head of Aniak Slough, 59 miles southeast of Russian 

Mission in the Yukon-Kuskokwim Delta (Photo 1). It lies 92 air miles northeast of Bethel and 317 miles west of Anchorage. 

Latitude 61°34'40.25"N, Longitude: 159°32'45.40"W. World Geodetic System of 1984 (WGS84) datum. 
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Photo 1: An aerial view of the Village of Aniak, located in the Yukon-Kuskokwim Delta from Google 
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Crooked Creek is located on the north bank of the Kuskokwim River at its junction with Crooked Creek (Photo 02). It lies in the 

Kilbuk-Kuskokwim Mountains 50 miles northeast of Aniak, 141 miles northeast of Bethel, and 275 miles west of Anchorage. 

Latitude: 61°52'7.94"N Longitude: 158° 7'7.15"W (WGS84) datum. 

Photo 2: An aerial view of the village of Crooked Creek, on the Kuskokwim River from Google 

 

5.0 Determination of Credits 
Donlin Gold commits to spending one million dollars on this program over two years. The PRM sites will be delineated and 

assessed before and after the work. The methodology of the functional assessment has not been determined by USACE. The 

gain in credits from the project will be measured by the improvement in the functions by the removal of hazardous and 

recyclable material and the measured improvement in the site character then credited to Donlin Gold. It is proposed that 

Donlin Gold also receive a 10% bonus for providing instruction and distributing the education materials in the watershed. 

Table 2 

Dollars Spent by Donlin Gold Credits per Project and Type Years to receive credits Number and type of Credits 

One Million Dollars one to one plus a 10% education 
bonus 

Five Unknown 
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6.0 Mitigation Work Plan 
This program will start at year one and end at year three of the mine construction. The credits will be earned as construction of 

the mine is progressing. The villages will be contacted in year zero to develop the program guidelines. In year one of mine 

construction the formal mitigation program including implementation with inventory, education, and bin location will begin. 

Years two and three will include the collection cycle. Load manifests will be generated for each year of the collection cycle. 

Credit release would take place in year five when the second year of monitoring and collection shows the material removed 

and inventories match. The web manuals will be completed, compared, and evaluated for the first two villages programs. This 

comparison will show the value the program added to the villages and their communities. 

7.0 Maintenance Plan 
There is not a long term maintenance plan required. This is a two year pilot program investing in education and wetland 

cleanup to generate enhancement to improve the local watershed. 

8.0 Performance Standards 
Yearly reports will document the type of material and the quantity in pounds removed and recycled from each site. It will also 

detail the amount and type of material removed, the current condition of the landfill, the location of the recycling center, and 

the perceived value of the program by the local tribal government and the Regional Corporation. The reports will be filed with 

ADEC and USACE and placed on the web.  

9.0 Monitoring Plan 
A total of up to two years of post-survey monitoring will be completed for credit release. Each site will be surveyed, 

inventoried, and monitored to ensure the identified material has been collected, stored, loaded, and shipped properly. The 

manifests for shipping will be prepared and documented. The field sites will be surveyed before and after collection to verify 

that all work was completed to specifications. 

10.0  Long Term Management Plan 
It is the intention of this program to enhance the village watershed by removing recyclables. Village and local government 

education on waste management will improve the long term health of the community and surrounding area. The idea is to help 

change a culture of disposal and help clean up the villages by providing a backhaul for recycling and clean up. If this pilot 

program is successful, Donlin Gold would like to expand the program to additional villages on the Kuskokwim River. The 

information on landfill management and recycling will be available to any village in the region. 

11.0 Adaptive Management 
Donlin Gold will work with the local governments and communities to decide on bin locations, and operation times to satisfy 

the majority of the residents. Donlin Gold will work with the community to schedule the barges around subsistence use. Donlin 

Gold will be flexible to changing weather conditions. Donlin Gold will see that two complete seasons of backhaul are 

completed from both Aniak and Crooked Creek. Donlin Gold will consider expanding the program and its services to other 

villages by recommendation and request. If the project expands Donlin Gold expects to receive additional mitigation credits for 

the continuation of the program to the additional villages beyond the two year up front commitment. 
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12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All Permits  

 Project Set up, Planning, and Execution 

 Village Education 

 Site Inventory and Monitoring 

 Collection and Transport of Materials 

 Transpiration and Delivery of Material to an Approved Recycle Facility 

 Project Success  

 Reporting to ADEC and USACE 

 Manual Creation and Web uploads 

 Project Reviews 

Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, to operate a 

mine in the region. Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District 

Engineer would receive at least 120 days notification in advance of any termination or revocation. The financial assurance 

would phase out when USACE determines the mitigation sites are successful in accordance with the above performance 

standards.  

13.0 Other Relevant Information 
There is substantial value in removing potential contaminants that could migrate into the Kuskokwim River. These materials 

will be permanently removed from the watershed and taken to an approved recycling center out of State of Alaska.  

14.0 References 
Google Earth 

40 CFR Part 230, 33 CFR Parts 325 and 332, Compensatory Mitigation for Losses of Aquatic Resources; April 10, 2008 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME PRM- 03, Non-native Plant Species Removal Projects 

DESIGN LEVEL CONCEPTUAL VERSION 02 DATE 07/10/2015 

WATERSHED NAME Crooked Creek HUC10 HUC10 190305010801 

T.R.S (Meridian) Varies 

MITIGATION SUMMARY 

Wetland Creation 
TBD – Removal of non-native species will help to preserve 
functionality of adjacent constructed wetlands. 

Wetland Re-establishment 
TBD – Removal of non-native species will help to preserve 
functionality of adjacent restored wetlands. 

Wetland Rehabilitation TBD acres 

Wetland Enhancement 0.00 acres 

Wetland Preservation 
TBD – Removal of non-native species will help to preserve 
functionality of adjacent wetlands. 

Buffer Enhancement  TBD – Additional Surveys Required, 123.6 acre minimum 

Total Area of Mitigation TBD – Additional Surveys Required, 123.6 acre minimum 

Years of Monitoring   TBD 

1.0 Objectives 

Develop and implement best management practices (BMP) to prevent establishment of additional non-native species and 
or/spread of existing populations during mitigation operations. 

Develop and implement an invasive species management plan following completion of a comprehensive non-native species 
survey designed to quantify species abundance. 

1.1 Project Description 

The proposed Donlin Gold project is located within the boreal forest of Alaska, in the Crooked Creek Watershed (United 
States Geological Survey [USGS] HUC10 watershed). The Crooked Creek Watershed is remote and predominately 
undisturbed. The majority of disturbances within the watershed occur in two distinct locations: the Village of Crooked Creek 
and areas included within and proximal to the Donlin Gold project area, although mineral exploration activities have disturbed 
lands beyond the alluvial valleys in the upper Crooked Creek area. The disturbed areas near the proposed Donlin Gold 
project are a result of both recent and relatively historical mining and exploration activities. Commercial operations such as 
West Gold and Nova Gold have explored this area dating back to the 1990s. More recently, Donlin Gold conducted 
exploration activities. Placer mining also has been a source of disturbance within this region of the Crooked Creek 
Watershed. Placer mining activities have, over time, altered the location and character of tributaries to Crooked Creek. In the 
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upper sub-watersheds of Crooked Creek, former natural stream channels have been relocated, ditched, and diverted, and the 
associated terrestrial ecosystems subjected to clearing, earth-moving, and other impacts. Airstrips as well as dirt and gravel 
roads have been built to support these activities. These features have served as potential conduits for the introduction of 
non-native plants to this remote area (see Figure 1).  
Figure - 1. Common dandelion (Taraxacum  

officinale) in the ATV parking area at  
Donlin Camp (3PP18113, American  
Creek Sub-watershed) 

Due to the remote and relatively intact condition of the Crooked Creek Watershed, disturbed areas close to the Donlin Gold 
project area are best suited for permittee-responsible mitigation (PRM). Specifically, the disturbances found within the sub-
watersheds of Donlin Creek, Quartz Gulch, Queen Gulch, Ruby Gulch, Snow Gulch, Dome Creek, Flat Creek, an Unnamed 
Tributary to Donlin Creek, and along the eastern floodplain and terraces of Crooked Creek are part of the Upper Crooked 
Creek Watershed PRM study area. A non-native species reconnaissance survey was performed July 2014 in this area to 
investigate the potential for mitigation projects involving invasive species management. Initial efforts, i.e., pre-field review of 
aerial imagery and survey results conducted in Quartz Creek, indicated non-native species are unlikely to occur in the three 
sub-watersheds of Dome Creek, Flat Creek, an Unnamed Tributary to Donlin Creek; these were dropped from the 
reconnaissance survey route. Donlin Camp and Airstrip, however, were considered likely hotspots for potential continued 
spread of non-native species prior to planned mining operations, and these areas, located in American Creek and Omega 
Creek sub-watersheds, were added to the non-native species PRM reconnaissance survey area due to the potential of 
invasive species in these areas to adversely impact regional watershed function and/or successful rehabilitation of nearby 
placer mining areas. The region included in the reconnaissance survey area is referred to as the 2014 Non-native Species 
Study Area.  

 
In total, results of the reconnaissance survey indicate a minimum of 123.6 acres of land have been colonized by non-native 
plant species in the 2014 Non-native Species Study Area. This document presents the results of this survey in the context of 
potential mitigation activities in the Upper Crooked Creek area (referenced herein as the PRM plan or mitigation plan). A 
quantitative survey should be completed in the 2014 Non-native Species Study Area before the non-native species PRM plan 
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is finalized. The methods and species-specific results of the reconnaissance survey are described in Section 4.0.  
 
The acreages presented in Table 1 include the area within each sub-watershed where non-native species have been 
documented and, thus, mitigation activities could be initiated. Some portions of the sub-watersheds surveyed, e.g., Donlin 
Camp, will be severely altered during planned mining activities. Managing non-native species in these areas reduces the risk 
these species will spread to outlying areas during mining operations and construction. Rehabilitation of these areas, while they 
are in existence, should be considered a critical part of any mitigation planned in the adjoining Upper Crooked Creek 
Watershed PRM study area.  

Table 1 – Minimum Acreages of Potential Mitigation Activities in the  
2014 Non-native Species Study Area 

 

 
Sub-watershed 

Minimum Proposed 
Mitigation Area 

(acres) 

Crooked Creek 50.2 

Dome Creek 0a 

Donlin Creek 5.5 

Flat Creek 0a 

Quartz Creek 0b 

Queen Gulch 0.6 

Ruby Gulch 8.5 

Snow Gulch 19 

Unnamed Tributary 1 Donlin Creek 0a 

American Creek 36c 

Omega Creek 3.8c 

Total Proposed Mitigation Acres 123.6 

Notes:  

a. No non-native species surveys have been conducted in this sub-watershed. The  
lack of disturbance visible in aerial imagery (Flat Creek) and/or the lack of non- 
native species detected in adjacent sub-watersheds (Dome Creek, Unnamed  
Tributary 1 Donlin Creek) suggest non-native species are unlikely to grow in these  
sub-watersheds.  

b. A reconnaissance survey was performed in this sub-watershed, but no non-native  
species were observed.  

c. Donlin Camp/Airstrip is located in these sub-watersheds. Managing non-native  
species in this area reduces the risk these species will spread to outlying areas  
during mining operations and construction. Rehabilitation of these areas  
should be considered a critical part of any mitigation planned in the adjacent Upper  
Crooked Creek Watershed PRM study area.  

The acreage values presented in Table 1 are minimum values. Additional infestations of non-native species may be present in 
areas not included in the 2014 Non-native Species Study Area. For example, the road that leads east of Donlin Camp in the 
Omega Creek sub-watershed and away from the Upper Crooked Creek Watershed PRM study area was not surveyed and is 
not included in the acreages in Table 1 despite the high probability that non-native species have spread along this roadway. 
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1.2 Summary of Mitigation Objectives      

 Develop and implement best management practices (BMP) to prevent establishment of additional non-native 
species and or/spread of existing populations during mitigation operations. 

 Develop and implement an invasive species management plan following completion of a comprehensive non-
native species survey designed to quantify species abundance. 

1.2.1 Site Selection Criteria 

In general, non-native species often are most abundant in areas of repeated disturbance and available dispersal vectors (e.g., 
high traffic areas, locations downwind or downstream of known infestations, vehicle storage lots), and in areas lacking BMPs 
for the prevention of introduction and spread of invasive species. The reconnaissance survey targeted areas that fit these 
criteria, i.e., Donlin Camp/Airstrip, the Lyman property, and roadsides and disturbances adjacent between these two high-
activity areas. Side roads and revegetating disturbances were investigated as time permitted to establish infestation 
boundaries. A similar site selection method could be developed to inventory other potential mitigation areas in the Kuskokwim 
River Watershed.  

Table 2 – Site Selection Criteria for the 2014 Non-native Species Study Area 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low 
maintenance costs? 

Yes 

2. Viability Likelihood of sustainability good? Yes, if opportunities for reintroduction of 
invasive species are minimized through 1) 
concurrent or prior management of 
populations along dispersal corridors and in 
nearby areas, and 2) comply with BMP. 

3. Success Are the standards of success 
measurable? 

Yes, once abundance of target species have 
been quantified.  

4. Provides Value Fulfills functional replacement in 
watershed or regional value needs? 

Yes, the mitigation area is in a remote part of 
Alaska and if left as is, could potentially lead 
to spread of infestations along areas of natural 
disturbance, such as river corridors. During 
the reconnaissance survey, non-native 
species were mapped within 15 feet of the 
active channel of Crooked Creek.  

5. In Watershed Within affected watershed, sub-basin 
or basin? 

Yes, non-native species have been observed 
in several mitigation watersheds.  

6. Credit Value Is cost/credit Ratio low? Will vary by site. 

7. Hydrology Does the site have sustainable 
hydrology? 

Not applicable 

8. Timing How soon could the work be started? Immediately 

9. Contaminants Are there known contaminants? Will vary by site. 
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Criteria Category Definition Project Ratings 

10. Land Management Is the project consistent within local 
area management plan? 

Project meets identified needs in 
watershed assessment? 

Yes, the general need for BMP and invasive 
species management plans is addressed in 
the Strategic Plan for Invasive Weed and 
Agricultural Pest Management and Prevention 
in Alaska (DNR 2011).  

11. Ecological - Aquatic Enhances aquatic carrying capacity in 
the watershed? 

Will reduce the potential for degradation of 
aquatic habitat by invasive plant species. 

12. Ecological - Terrestrial Enhances terrestrial carrying capacity 
in the watershed? 

Will enhance local terrestrial communities by 
managing for a native flora. 

2.0 Site Protection Instrument 

This section is not applicable until site-specific projects are selected and plans developed. 

3.0 Baseline Information  

The description presented below and data included in associated figures and tables are based on a reconnaissance survey 
and should be considered preliminary. Due to the reconnaissance nature of the survey, cover values were not assessed and, 
with the exception of the roadway (see below), sampling methods permit only a qualitative assessment of species frequency.  

3.1 Methods 

The survey area included approximately 160 acres of impacted area and 5 miles of road in ten watersheds and was 
conducted by Dr. Kai Coshow Rains (3PPI) July 8 through 13, 2014. The 2014 Non-native Species Study Area extended from 
impacted areas in Quartz Gulch, along the connector trail to the Lyman homestead, southward along the main gravel road to 
Donlin Airstrip, and southeast to Donlin Camp (Figure 2 through Figure 12)). Excepting the main gravel road, the survey was 
conducted as an intuitive-controlled meander; locations likely to harbor pioneer species were surveyed at a greater intensity 
than those with a characteristic canopy of native trees and shrubs. The spatial extent of the survey was documented by 
periodically recording GPS coordinates and the characteristic native or non-native vegetation species present in that location 
(Figure 2 through Figure 12, Table 3).  

Table 3 – Non-native Species Composition: Number and Percentage of Survey Locations with Non-native Species as 
Observed during a Reconnaissance Survey of the 2014 Non-native Species Study Area  

  Number and Percentagea of Locations Noted 

Invasiveness 

Rankb Species Name 
Donlin 

Camp/Airstrip 
Lyman 

Yard/Airstrip 

Between 
Lyman and 

Donlin Camp 

Between 
Lyman and 

Quartz Creek 

32 Pineapple-Weed 

(Matricaria discoidea) 

16 (44%) 6 (26%) 6 (14%) 0 

39 Icelandic Poppy (Papaver 
nudicaule) 

1 (3%) 0 0 0 

42 Common Chickweed (Stellaria 
media) 

2 (6%) 1 (4%) 0 0 
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  Number and Percentagea of Locations Noted 

Invasiveness 

Rankb Species Name 
Donlin 

Camp/Airstrip 
Lyman 

Yard/Airstrip 

Between 
Lyman and 

Donlin Camp 

Between 
Lyman and 

Quartz Creek 

44 Common Plantain 

(Plantago major) 

5 (14%) 11 (48%) 14 (33%) 0 

45 Prostrate Knotweed 
(Polygonum aviculare) 

5 (14%) 0 0 0 

52 Kentucky bluegrass (Poa 
pratensis ssp. pratensis)  

2 (6%) 4 (17%) 5 (12%) 0 

56 Narrowleaf hawksbeard 
(Crepis tectorum) 

12 (33%) 0 2c (5%) 0 

57 Alsike Clover (Trifolium 
hybridum) 

0 4 (17%) 0 0 

58 Common Dandelion 
(Taraxacum officinale) 

10 (28%) 10 (43%) 5 (12%) 0 

61 Ox-eye Daisy (Leucanthemum 
vulgare) 

0 1 (4%) 0 0 

63 Foxtail barley (Hordeum 
jubatum) 

16 (45%) 10 (43%) 7 (17%) 0 

Total Number of Locations Surveyed 36 23 42 6 

Notes:  

a. Observation frequency data in meander-method plots are not statistically valid and are intended only to facilitate an approximate 
comparison of distribution of species within a particular location.  

b. Invasiveness ranks have been assigned to over 40 percent of non-native species known or suspected to occur in Alaska by ecologists 
associated with the Alaska Natural Heritage Program (Carlson et al. 2008, Nawrocki et al. 2011).  

c. Narrowleaf hawksbeard was observed along the road, but only within 0.4 mile of the Donlin Airstrip. 
 

The survey methodology differed along the gravel road connecting Donlin Camp to the Lyman property. This road is regularly 
traveled and was determined to be a likely conduit for dispersal of non-native species. To better characterize the distribution of 
non-native species along the roadside, a total of 17 transects (50 meters long) were surveyed along the 3.6 mile road (Figure 
13 and Table 4). Transects were spaced approximately 0.2 mile apart (as measured on a vehicle odometer), resulting in a 
total survey length of approximately 0.5 mile, i.e., 8 percent of the total road length. 

Table 4 – Non-native Species Composition: Number and Percentage of Roadside Transect Plotsa with  
Non-native Plant Species as Observed During a Reconnaissance Survey of Donlin Camp and 
the Potential Donlin Mitigation Areas 

Invasiveness 

Rankb Name 
Number (and Frequency) 

of Occurrences 

32 Pineapple-Weed (Matricaria discoidea) 4 (24%) 

39 Icelandic Poppy (Papaver nudicaule) 0 

42 Common Chickweed (Stellaria media) 0 

44 Common Plantain (Plantago major) 8 (48%) 

45 Prostrate Knotweed (Polygonum aviculare) 0 
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Invasiveness 

Rankb Name 
Number (and Frequency) 

of Occurrences 

52 Kentucky bluegrass (Poa pratensis ssp. pratensis)  4 (24%) 

56 Narrowleaf hawksbeard (Crepis tectorum) 2 (12%)c 

57 Alsike Clover (Trifolium hybridum) 0 

58 Common Dandelion (Taraxacum officinale) 3 (18%) 

61 Ox-eye Daisy (Leucanthemum vulgare) 0 

63 Foxtail barley (Hordeum jubatum) 1 (6%) 

 No Non-native species 5 (29%) 

Total Number of Locations 17 

Notes:  

a. Non-native species presence/absence was recorded in a 50-meter transect at intervals of approximately 0.2 mile  
(as measured on an odometer).  

b. Invasiveness ranks have been assigned to over 40 percent of non-native species known or suspected to occur in  
Alaska by ecologists associated with the Alaska Natural Heritage Program (Carlson et al. 2008, Nawrocki  
et al. 2011).  

c. Narrowleaf hawksbeard was observed along the road, but only within 0.4 mile of the Donlin Airstrip. 

3.2 Results 

3.2.1 Non-native Species Composition and Invasiveness Ranking 

Eleven species of non-native plants were documented in the study area during the reconnaissance survey (see Table 3 and 
Appendix A). A twelfth species present in the survey area, treacle-mustard (Erysiumum cheiranthoides), has historically been 
considered non-native, but this designation has recently been reevaluated by the Alaska Natural Heritage Program (AKNHP) 
and is now considered native to Alaska (AKNHP 2014) and will not be included in the survey results. The non-native status of 
foxtail barley (Hordeum jubatum) also has come into question (as noted in Cortes-Burns et al. 2011); nevertheless, it is often 
included in invasive species management plans because it is moderately invasive and often difficult to eradicate (e.g., 
Greenstein and Carlson 2013, Greenstein and Cortes-Burns 2013). 

Not all non-native species are considered invasive and a risk to natural ecosystems. In an attempt to assist land managers 
prioritize species management tasks, AKNHP staff, in cooperation with other agencies, developed a system to summarize the 
risk a non-native species poses to natural habitats in Alaska as a numerical value: Invasiveness Rank (IR) (Carlson et al. 
2008). An IR value greater than 70 is considered indicative of a species likely to pose a serious threat to natural ecosystems in 
Alaska. Species with scores of 60 to 69 and 50 to 59 are considered “Moderately Invasive” and “Modestly Invasive,” 
respectively, while those with scores between 40 and 49 indicate are considered only “Weakly Invasive,” and scores below 40 
are considered “Very Weakly Invasive” (Carlson et. al. 2008, Nawrocki et al. 2011). 

3.2.2 Non-native Species Distribution 

The distribution of documented populations of non-native species (occurrences and non-occurrences), disturbances, and sub-
watershed boundaries are depicted in Figure 2 through Figure 12. Non-native species were observed in six of the eight sub-
watersheds surveyed. The disturbances where infestations are located cross one to several sub-watersheds, and, thus, a 
viable plan for non-native species management should be based on disturbance areas rather than on sub-watershed 
boundaries. The discussion of non-native species distribution generally refers to disturbance region rather than sub-watershed 
boundary. Disturbance region definitions may be refined as results from subsequent surveys are analyzed.  
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From south to north, the disturbance areas and sub-watersheds included within each are: 

 Donlin Camp/ Airstrip – The ridgetop areas developed as an airstrip and the highly traveled portions of Donlin 
Camp. Sub-watersheds: Crooked Creek, Omega Creek, and American Creek. 

 Between Donlin Camp/Airstrip and Lyman property – The gravel road that connects Donlin Airstrip and the 
Lyman property and placer mining disturbances accessed directly from that road. Sub-watersheds: Crooked 
Creek, American Creek, Lewis Gulch, Queen Gulch, Ruby Gulch, and Donlin Creek.  

 Lyman property – Snow Gulch Valley, including the airstrip, home, and ponds. This area also includes the placer 
mining disturbances, which extend from the north end of Snow Gulch into the adjacent portions of the Donlin 
Creek sub-watershed.  

 Between Lyman and Quartz Creek – Placer mining disturbances in the Quartz Creek sub-watershed and the trail 
that connects this area to the original Lyman Camp on the east side of the Lyman Airstrip. Sub-watersheds: 
Snow Gulch, Donlin Creek, and Quartz Gulch. 

The composition and abundance of non-native species is greatest in two hotspots: Donlin Camp/Airstrip and the Lyman 
property. No non-native species were observed between the Lyman property and Quartz Creek. Although several species of 
non-native species were observed along the road corridor that connects the Lyman homestead and the Donlin Airstrip, the 
abundance generally diminished with distance from endpoints, and no non-natives were observed at four sequential survey 
locations along a 1-mile–long section of road, which suggests spread of these species from hotspot areas has begun relatively 
recently and/or is proceeding relatively slowly (Figure 13). Further spread may be diminished through establishment of BMPs 
when traveling along the road corridor.  

Non-native species are present within or adjacent to (up to 20 feet from) waterways and wetlands in five locations (Table 5 
and Figure 14), but when present, cover was sparse. However, most of the non-native species recorded in the portion of the 
Lyman property included in the Snow Gulch sub-watershed, where non-native species are relatively abundant, were observed 
within 100 feet of a water/wetland.  

Table 5 – Non-native Species Observed Within or Adjacent (up to 20 feet) to Waterways and Wetlands 

Invasiveness 

Rank Name 

Between Lyman and Donlin 
Camp 

(plot number) 

Lyman property 

(plot number) 

32 Pineapple-Weed 

(Matricaria discoidea) 

Crooked Creek Sub-watershed 

(3PP18099) 

- 

44 Common Plantain 

(Plantago major) 

Crooked Creek Sub-watershed 

 (3PP18054) 

Snow Gulch Sub-watershed 
(3PP18071a, 3PP18064) 

52 Kentucky bluegrass (Poa 
pratensis ssp. pratensis)  

- Snow Gulch Sub-watershed 
(3PP18064) 

57 Alsike Clover (Trifolium 
hybridum) 

- Snow Gulch Sub-watershed 
(3PP18064) 

58 Common Dandelion 
(Taraxacum officinale) 

- Snow Gulch Sub-watershed 
(3PP18064) 

63 Foxtail barley (Hordeum 
jubatum) 

- Snow Gulch Sub-watershed 
(3PP18169a) 

Note:  

a. This wetland is not visible on project imagery. 
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Figure 14 – Alsike Clover (Trifolium hybridum) Colonizing Disturbed Areas along a Waterway  
Connected to Snow Gulch  

4.0 Determination of Credits 

As noted in Section 4.0, non-native plants were rarely found within 20 feet of waters/wetlands in the 2014 Non-native Species 
Study Area, thus removal of non-native species is not expected to significantly enhance present wetland/water function. 
Development and implementation of an effective invasive species management plan and BMP, however, will reduce the 
likelihood that infestations will spread to existing and constructed wetlands/waters and degrade associated ecosystem 
function. Surveys in other disturbed portions of the Kuskokwim River Watershed may reveal new opportunities for earning 
credits through invasive species removal. The Alaska Bureau of Land Management has been working with the AKNHP since 
2009 to inventory non-native species, and develop and implement an invasive management plan along the Iditarod Trail 
(Flagstad and Cortes-Burns 2010). One of the sites undergoing invasive species control is Rohn Cabin, where invasive 
species have been observed along the shores of the south fork of the Kuskokwim River (Greenstein and Carlson 2013).  

The adverse economic and environmental impacts of non-native plants are widely recognized by land managers and 
policymakers in the contiguous United States, and invasive species management often is included in compensatory mitigation 
plans (e.g., ICF International 2010). For decades, however, mainland Alaska was assumed to be unsuitable for non-native 
species due to the harsh climate and extensive tracts of pristine wilderness. This assumption has unfortunately proven false, 
and Alaska policymakers are becoming increasingly aware of the potential for non-native species to impact native 
ecosystems. In 2011, the Alaska Department of Natural Resources published the Strategic plan for invasive weed and 
agricultural pest management and prevention in Alaska and, in 2013, Governor S. Parnell designated an official Alaska 
Invasive Weeds Awareness Week to promote public awareness. Non-native species diversity had grown to 12 percent of the 
total number of plant taxa recorded in Alaska by 2006, and the spatial distribution of several invasive non-native species had 
entered an exponential growth phase (Carlson and Shepard 2007). The cost of managing invasive species in Alaska also has 
grown; over 1.5 million dollars were spent between 2006 and 2011, largely by federal agencies, to manage just three non-
native plant species (Schwörer 2012).  

Research conducted on the effects of non-native plant species on ecosystem function in Alaska has been limited. Recently, 
however, B.T. Spellman and T.L. Wurtz (2011) found evidence that shade produced by infestations of non-native sweetclover 
(Melilotus alba) along river floodplains in interior Alaska has the capacity to decrease recruitment of native pioneer species 
and seedling survival, thereby affecting the composition and structure of early-seral floodplain communities. Populations of 
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several non-native species, including common dandelion and narrowleaf hawksbeard, have been observed in recently burned 
Alaskan boreal forests (Spellman et al. 2014). Additional adverse effects of non-native species on boreal forests are 
summarized in Table 6 (Greenstein and Cortes-Burns 2013).  

Table 6 – Examples of Non-native Plant Effects on Boreal Forestsa  

 

Species 

Invasiveness 

Rank 
 

Effect on Boreal Forests 

Caragana arborescens 
(Siberian peashrub) 

74 Fixes nitrogen, forms dense stands, is highly 

competitive, shades and smothers native plants 

(Cortes Burns et al. 2007, Carlson et al. 2008) 

Centaurea stoebe (spotted 
knapweed) 

86 Allelopathic; interferes with native plant 

germination and growth (Bais et al. 2003) 

Cirsium arvense (Canada thistle) 76 May be allelopathic; reduces seedling emergence 

and performance of fir trees (Abies spp.) (Humber and 
Hermanutz 2011) 

Cirsium vulgare (bull thistle) 61 Can out-compete conifer seedlings in clear-cuts 

(Randall and Rejmanek 1993) 

Crepis tectorum (narrowleaf 
hawksbeard) 

56 Inhibits native species re-establishment after fire 

(Villano 2008) 

Lonicera tatarica 
(Tatarian honeysuckle) 

66 Interferes with forest succession and limits tree 
regeneration (Batcher and Stiles 2000) 

Senecio jacobaea (tansy 
ragwort) 

63 Invades clear cuts but does not extend into 
undisturbed forests (Carlson et al. 2008) 

Trifolium pratense (red clover) 53 Invades clear cuts but does not extend into 
undisturbed forests (Carlson et al. 2008) 

Vicia cracca (bird vetch) 73 Can smother young conifers, causing branch 

dieback and inhibiting regeneration (Buchholdt et al. 2010) 

Note: 

a. As in Greenstein and Cortes-Burns (2013) and based on Sanderson et.al (2012). 

5.0 Mitigation Work Plan 

Once a general target area, such as the Upper Crooked Creek Watershed PRM study area, has been proposed for invasive 
plant mitigation work, two project-specific items should be developed: site-specific BMPs and an invasive species 
management plan. BMPs should address regional dispersal vectors and other potential risks to long-term maintenance of the 
post-treatment mitigation site as weed-free. Because this item is critical for maintenance of mitigation areas, it is discussed in 
the Section 7.0.  

An invasive species management plan should, at a minimum, include a description of surveys conducted, quantifiable 
baseline species abundance values, a description of the method used to prioritize species control efforts, a monitoring 
schedule and performance standards, a description of proposed control methods, and species identification materials. The 
prioritization of species control efforts may be based on rationale that incorporates the following components:  
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 Prioritize eradication of species known to pose a high risk to native ecosystems. 

 Prioritize eradication of prohibited and noxious weeds (ADNR 2010).  

 Prioritize eradication of populations of non-native species observed to have a limited distribution (FICMNEW 
2003). 

 Prioritize control of populations growing in areas where dispersal is likely, such as well-traveled roadsides, 
airstrips, and along waterways.  

 Prioritize practicable projects with a high likelihood to succeed with minimal environmental impacts. For example, 
proposals that involve ground disturbance should be closely evaluated because disturbance may lead to 
sediment control issues and inadvertent spread of non-native species. Likewise, chemical control of non-native 
species may be inadvisable near waterways.  

Draft lists of high, moderate, and low priority control projects in the 2014 Non-native Species Study Area are presented below 
to demonstrate how prioritization may be designated at a project site. The list should be considered a draft because the 
diversity of non-native species and existing population of non-native species may continue to spread if BMPs and control 
treatments are not implemented promptly. In two recent invasive management plans developed for areas where non-native 
species are not common, Rohn Cabin and Nixon Fork Mine, active management was recommended for species with an IR 
greater than 50 (modestly invasive) (Greenstein and Cortes-Burns 2013, Greenstein and Carlson 2013). This criterion is 
incorporated in the draft prioritization outlined below:  

High priority  

 Eradication of all populations of the five species observed within 20 feet of wetlands and waterways (Table 5, 
Figure 14). 

 Narrowleaf Hawksbeard: (IR > 50) Currently is limited to the Donlin Camp/Airstrip and southern portions of the 
road between Donlin Camp and the Lyman property (Figure 8). There are two relatively large roadside 
populations that should be eradicated as soon as possible to slow the spread northward of this infestation 
(Figure 15).  

 Ox-eye daisy: (IR > 50) Only one population was observed (Figure 11). This population was located within 100 
feet of a waterway connected to Donlin Creek (Figure 16).  

 Alsike clover: (IR > 50) Currently is limited to the Lyman property (Figure 9). It is most robust in wet to moist 
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habitats and, thus, may pose a risk to future wetland mitigation. 
Figure 15 – Narrowleaf Hawksbeard (Crepis tectorum) in Bloom along the Roadside (3PP18106) 

Figure 16 – Ox-eye Daisy Growing in the Lyman Yard (3PP18065) 
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 Prostrate knotweed: (IR < 50) This species currently is localized to the southern end of Donlin Camp/Airstrip 
(Figure 6). It is easy to recognize and onsite personnel could be cross-trained to recognize and opportunistically 
control this species. 

Moderate Priority  

 Icelandic Poppy: (IR <50) Found only at a single location, near the Donlin Camp incinerators (Figure 3). This 
population should be should be eradicated before it spreads. 

 Common Chickweed: (IR <50) Grows in limited areas in Donlin Camp and on the Lyman property and, thus, 
should be targeted for control (Figure 4). 

 Narrowleaf Hawksbeard: (IR > 50) Populations located in Donlin Camp should be targeted for control to prevent 
re-infestation of roadside narrowleaf hawksbeard control areas designated as high priority. 

 Common Dandelion: (IR > 50) Widespread in the project area (Figure 10). This is the one species observed in 
flower under a canopy of native shrubs in areas of infrequent disturbance. 

 Foxtail Barley: The non-native status of this species is in question, but it has the highest IR of any species 
observed and has formed dense stands on the Lyman property and Donlin Camp (Figure 12 and Figure 17).  
Figure 17 – Foxtail Barley (Hordeum jubatum) Infestation Located in Donlin Camp (3PP18116) 

 Kentucky Bluegrass: This species has an IR only slightly greater than 50 and is scattered within Donlin Camp, 
Lyman property, and along northern reaches of the main road (Figure 7). Accurate species identification can be 
a challenge, particularly where frequent disturbance has resulted in modified growth forms. 
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Low Priority 

 Pineapple-Weed: (IR <40 ) Widespread (Figure 2), and  

 Common Plantain: (IR <50) Widespread (Figure 5). 

6.0 Maintenance Plan 

One of the goals stated in this document is development of project-specific BMPs to reduce the threat of introduction and 
spread of non-native species at a project site (Section 1.0). The procedures should incorporate the practices necessary to 
maintain invasive species control sites free of weeds. There are several examples of general guidelines that may be 
referenced as project-specific recommendations are developed. In addition, the University of Alaska Cooperative Extension 
Service anticipates distribution of updated BMP guidance January 2015. This document will be posted at 
www.uaf.edu/ces/pubs/catalog/ (U of A 2014). 

Meanwhile, the California Invasive Plant Council has produced a detailed outline for BMPs applicable to roadside and utility 
corridors (Cal-IPC 2012), and the Invasive Species Council of British Columbia (ISCBC) has produced a BMP guide for oil and 
gas workers. Excerpts from the applicable BMPs to the Upper Crooked Creek study area are quoted below (ISCBC 2013): 

 Record and Report Invasive Plants: Ensure invasive plants are recorded and reported. Survey infested areas 
regularly to ensure up to date inventories, monitor treatments to ensure efficacy. 

 Keep Equipment Clean: Avoid parking, turning around, or staging equipment in invasive plant infested areas. 
Inspect and clean vehicles before entering a weed free area, or before leaving an infested area. Soil should be 
removed from equipment and rig matting before it is transported to a new site, including the transport truck. 
When in the field, equipment can be cleaned using an air compressor, a leaf blower or a broom. Wash vehicles 
& equipment daily when traveling for field operations.  

 Minimize Disturbance and Retain Native Plant Communities: Minimize unnecessary disturbance of surface soil, 
and retain desirable vegetation where possible. Where soil disturbance or grading is required, topsoil should be 
selectively stripped, stored, and replaced when the site is no longer needed for the oil and gas activity. Stored 
topsoil and subsoil should not be left bare but revegetated with clean seed as soon as possible to minimize risk 
of erosion and establishment of invasive plants.  

 Effectively Manage Source and Waste Materials: Make best efforts to not use aggregate, borrow, and other soil 
material containing invasive plants. Dispose of soil containing invasive plants in a designated disposal site if 
possible, or bury and report. Regularly inspect all gravel and borrow pit sources to ensure they are invasive plant 
free.  

 Remove Invasive Plants: Remove undesirable vegetation and reseed with mixtures that are locally adapted, non-
persistent, and quick to establish. Identify and remove all invasive plants PRIOR to flowering or seed-set. 
Herbicide application may also be effective but should be used with the appropriate training. 

 Revegetation: Re-establish vegetation as soon as practical after ground disturbance if appropriate. Request and 
review a Certificate of Seed Analysis for each seed lot and ensure it is noxious weed free. Spread seed in the 
early spring or late fall to ensure successful establishment. 

7.0 Performance Standards 

Performance standards will be project-specific and incorporate a timeline and maximum cover values. 

8.0 Monitoring Requirements 

In general, the frequency of monitoring will vary by project, but is generally expected to occur 1 to 2 times per year until 
performance standards have been reached and maintained. The number of years monitoring will occur should take into 
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consideration the biology of the target species (e.g., seedbank viability) and site characteristics. Many less-aggressive non-
native species are shade-intolerant and will not persist once a native flora has been established.  

Monitoring should occur when species are identifiable, i.e., during the growing season and not immediately following 
scheduled mowing or application of herbicides. To avoid the potential for monitoring personnel to inadvertently spread non-
native plant seeds between sites, monitoring should occur before seeds are mature.  

9.0 Long Term Management Plan 

Re-application of control treatments may be necessary and, whenever possible, should occur as soon as possible after re-
growth has been observed. Monitoring crews should arrive at project sites, particularly those in remote areas, such as the 
Upper Crooked Creek Watershed PRM study area, prepared to control regrowth observed during monitoring. Similarly, 
personnel regularly onsite may be trained to identify and opportunistically control invasive species 

10.0 Adaptive Management 

A quick walk-through of project sites and surrounding areas should be conducted by trained personnel immediately prior to 
initial control treatments and periodically during monitoring. The walk-through may indicate the treatment plan will need to be 
modified to include new non-native species recently introduced to a project site and/or new populations of non-native species 
previously established at the site. 

For many projects, response to control treatments may vary from those documented in the literature due to factors such as the 
specific genetics of the population occurring in the target area (i.e., ecotype variability) and annual variations in climate 
(response may differ in an unusually wet year or in an unusually dry year). Thus, project plans should incorporate frequent 
monitoring and periodic evaluation of what is and is not effective on a project site. An integrative approach may need to be 
implemented and/or adjusted as monitoring plans are evaluated. For example, mulching, mowing, and herbicides have all 
been used successfully to control ox-eye daisy and if one method does not work at a project site another might be attempted 
(Bossard et al. 2000, Cortes-Burns and Flagstad 2013, King County 2013). . 

11.0 Financial Assurance 

Donlin Gold is fully responsible for: 

 All Project financing and coordination 

 Project design and execution 

 Site surveys 

 Development of BMP’s 

 All monitoring and reporting 

 Adaptive Management 
 

Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, Land and Water 
to operate a mine in the region. Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. 
The District Engineer would receive at least 120 days notification in advance of any termination or revocation. The financial 
assurance would phase out when USACE determines the mitigation sites are successful in accordance with the above 
performance standards. 
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12.0 Other Relevant Information 

The Alaska Department of Natural Resources, Division of Agriculture, maintains a list of prohibited and noxious weeds in 
Alaska (ADNR 2010). This list is periodically updated; however, as of August 2014 none of the species observed to date in the 
Upper Crooked Creek Mitigation study area were included in the list. The list includes Field Bindweed (Convolvulus arvensis), 
Austrian Fieldcress (Rorippa austriaca), Galensoga (Galensoga parviflora), Hempnettle (Galeopsis tetrahit), Horsenettle 
(Solanum carolinense), Russian Knapweed (Acroptilon repens), Blue-flowering Lettuce (Lactuca pulchella), Quackgrass 
(Elymus repens), Perennial Sowthistle (Sonchus arvensis), Leafy Spurge (Euphorbia esula), Canada Thistle (Cirsium 
arvense), Whitetops and its varieties (Cardaria draba, C. pubescens, Lapidium latifolium), Purple Loosestrife (Lythrum 
salicaria), and Orange Hawkweed (Hieracium aurantiacum). 
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Appendix A 

Reconnaissance Survey Plots and Non-native Species Results 

Plot Number Latin Name Common Name 
Invasiveness 

Rank 

3PP18106 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18111 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18112 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18119 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18120 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18121 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18122 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18123 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18127 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18128 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18129 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18130 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18134 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18146 Crepis tectorum Narrowleaf Hawksbeard 56 

3PP18050 Hordeum jubatum Fox-tail Barley 63 

3PP18051 Hordeum jubatum Fox-tail Barley 63 

3PP18052 Hordeum jubatum Fox-tail Barley 63 

3PP18053 Hordeum jubatum Fox-tail Barley 63 

3PP18058 Hordeum jubatum Fox-tail Barley 63 

3PP18059 Hordeum jubatum Fox-tail Barley 63 

3PP18061 Hordeum jubatum Fox-tail Barley 63 

3PP18062 Hordeum jubatum Fox-tail Barley 63 

3PP18063 Hordeum jubatum Fox-tail Barley 63 

3PP18065 Hordeum jubatum Fox-tail Barley 63 

3PP18073 Hordeum jubatum Fox-tail Barley 63 

3PP18077 Hordeum jubatum Fox-tail Barley 63 

3PP18078 Hordeum jubatum Fox-tail Barley 63 

3PP18079 Hordeum jubatum Fox-tail Barley 63 

3PP18091 Hordeum jubatum Fox-tail Barley 63 

3PP18113 Hordeum jubatum Fox-tail Barley 63 

3PP18114 Hordeum jubatum Fox-tail Barley 63 

3PP18115 Hordeum jubatum Fox-tail Barley 63 

3PP18116 Hordeum jubatum Fox-tail Barley 63 

3PP18118 Hordeum jubatum Fox-tail Barley 63 

3PP18119 Hordeum jubatum Fox-tail Barley 63 

3PP18120 Hordeum jubatum Fox-tail Barley 63 

3PP18121 Hordeum jubatum Fox-tail Barley 63 
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Plot Number Latin Name Common Name 
Invasiveness 

Rank 

3PP18127 Hordeum jubatum Fox-tail Barley 63 

3PP18129 Hordeum jubatum Fox-tail Barley 63 

3PP18131 Hordeum jubatum Fox-tail Barley 63 

3PP18135 Hordeum jubatum Fox-tail Barley 63 

3PP18137 Hordeum jubatum Fox-tail Barley 63 

3PP18138 Hordeum jubatum Fox-tail Barley 63 

3PP18145 Hordeum jubatum Fox-tail Barley 63 

3PP18146 Hordeum jubatum Fox-tail Barley 63 

3PP18151 Hordeum jubatum Fox-tail Barley 63 

3PP18169 Hordeum jubatum Fox-tail Barley 63 

3PP18065 Leucanthemum vulgare Ox-eye Daisy 61 

3PP18050 Matricaria matricarioides Pineapple-Weed 32 

3PP18058 Matricaria matricarioides Pineapple-Weed 32 

3PP18059 Matricaria matricarioides Pineapple-Weed 32 

3PP18062 Matricaria matricarioides Pineapple-Weed 32 

3PP18065 Matricaria matricarioides Pineapple-Weed 32 

3PP18073 Matricaria matricarioides Pineapple-Weed 32 

3PP18077 Matricaria matricarioides Pineapple-Weed 32 

3PP18079 Matricaria matricarioides Pineapple-Weed 32 

3PP18082 Matricaria matricarioides Pineapple-Weed 32 

3PP18095 Matricaria matricarioides Pineapple-Weed 32 

3PP18097 Matricaria matricarioides Pineapple-Weed 32 

3PP18099 Matricaria matricarioides Pineapple-Weed 32 

3PP18113 Matricaria matricarioides Pineapple-Weed 32 

3PP18114 Matricaria matricarioides Pineapple-Weed 32 

3PP18115 Matricaria matricarioides Pineapple-Weed 32 

3PP18116 Matricaria matricarioides Pineapple-Weed 32 

3PP18118 Matricaria matricarioides Pineapple-Weed 32 

3PP18119 Matricaria matricarioides Pineapple-Weed 32 

3PP18120 Matricaria matricarioides Pineapple-Weed 32 

3PP18121 Matricaria matricarioides Pineapple-Weed 32 

3PP18122 Matricaria matricarioides Pineapple-Weed 32 

3PP18123 Matricaria matricarioides Pineapple-Weed 32 

3PP18125 Matricaria matricarioides Pineapple-Weed 32 

3PP18133 Matricaria matricarioides Pineapple-Weed 32 

3PP18134 Matricaria matricarioides Pineapple-Weed 32 

3PP18135 Matricaria matricarioides Pineapple-Weed 32 

3PP18137 Matricaria matricarioides Pineapple-Weed 32 

3PP18138 Matricaria matricarioides Pineapple-Weed 32 

3PP18055 No Non-native Species  0 

3PP18056 No Non-native Species  0 
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Plot Number Latin Name Common Name 
Invasiveness 

Rank 

3PP18057 No Non-native Species  0 

3PP18060 No Non-native Species  0 

3PP18069 No Non-native Species  0 

3PP18070 No Non-native Species  0 

3PP18074 No Non-native Species  0 

3PP18075 No Non-native Species  0 

3PP18076 No Non-native Species  0 

3PP18084 No Non-native Species  0 

3PP18085 No Non-native Species  0 

3PP18087 No Non-native Species  0 

3PP18088 No Non-native Species  0 

3PP18089 No Non-native Species  0 

3PP18092 No Non-native Species  0 

3PP18093 No Non-native Species  0 

3PP18096 No Non-native Species  0 

3PP18100 No Non-native Species  0 

3PP18102 No Non-native Species  0 

3PP18103 No Non-native Species  0 

3PP18104 No Non-native Species  0 

3PP18105 No Non-native Species  0 

3PP18107 No Non-native Species  0 

3PP18108 No Non-native Species  0 

3PP18109 No Non-native Species  0 

3PP18110 No Non-native Species  0 

3PP18117 No Non-native Species  0 

3PP18126 No Non-native Species  0 

3PP18136 No Non-native Species  0 

3PP18139 No Non-native Species  0 

3PP18140 No Non-native Species  0 

3PP18142 No Non-native Species  0 

3PP18143 No Non-native Species  0 

3PP18144 No Non-native Species  0 

3PP18180 No Non-native Species  0 

3PP18182 No Non-native Species  0 

3PP18185 No Non-native Species  0 

3PP18194 No Non-native Species  0 

3PP18195 No Non-native Species  0 

3PP18196 No Non-native Species  0 

3PP18120 Papaver nudicaule Icelandic Poppy 39 

3PP18050 Plantago major Common Plantain 44 

3PP18053 Plantago major Common Plantain 44 
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Plot Number Latin Name Common Name 
Invasiveness 

Rank 

3PP18054 Plantago major Common Plantain 44 

3PP18058 Plantago major Common Plantain 44 

3PP18059 Plantago major Common Plantain 44 

3PP18061 Plantago major Common Plantain 44 

3PP18062 Plantago major Common Plantain 44 

3PP18063 Plantago major Common Plantain 44 

3PP18064 Plantago major Common Plantain 44 

3PP18065 Plantago major Common Plantain 44 

3PP18071 Plantago major Common Plantain 44 

3PP18073 Plantago major Common Plantain 44 

3PP18077 Plantago major Common Plantain 44 

3PP18078 Plantago major Common Plantain 44 

3PP18079 Plantago major Common Plantain 44 

3PP18081 Plantago major Common Plantain 44 

3PP18083 Plantago major Common Plantain 44 

3PP18086 Plantago major Common Plantain 44 

3PP18090 Plantago major Common Plantain 44 

3PP18091 Plantago major Common Plantain 44 

3PP18094 Plantago major Common Plantain 44 

3PP18095 Plantago major Common Plantain 44 

3PP18097 Plantago major Common Plantain 44 

3PP18098 Plantago major Common Plantain 44 

3PP18101 Plantago major Common Plantain 44 

3PP18113 Plantago major Common Plantain 44 

3PP18114 Plantago major Common Plantain 44 

3PP18116 Plantago major Common Plantain 44 

3PP18120 Plantago major Common Plantain 44 

3PP18125 Plantago major Common Plantain 44 

3PP18064 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18065 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18077 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18078 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18079 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18080 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18081 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18083 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18086 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18120 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18141 Poa pratensis ssp. pratensis Kentucky bluegrass 52 

3PP18135 Polygonum aviculare Prostrate Knotweed 45 

3PP18137 Polygonum aviculare Prostrate Knotweed 45 
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Plot Number Latin Name Common Name 
Invasiveness 

Rank 

3PP18138 Polygonum aviculare Prostrate Knotweed 45 

3PP18141 Polygonum aviculare Prostrate Knotweed 45 

3PP18147 Polygonum aviculare Prostrate Knotweed 45 

3PP18065 Stellaria media Common Chickweed 42 

3PP18113 Stellaria media Common Chickweed 42 

3PP18114 Stellaria media Common Chickweed 42 

3PP18061 Taraxacum officinale Common Dandelion 58 

3PP18062 Taraxacum officinale Common Dandelion 58 

3PP18064 Taraxacum officinale Common Dandelion 58 

3PP18065 Taraxacum officinale Common Dandelion 58 

3PP18066 Taraxacum officinale Common Dandelion 58 

3PP18067 Taraxacum officinale Common Dandelion 58 

3PP18068 Taraxacum officinale Common Dandelion 58 

3PP18072 Taraxacum officinale Common Dandelion 58 

3PP18073 Taraxacum officinale Common Dandelion 58 

3PP18077 Taraxacum officinale Common Dandelion 58 

3PP18079 Taraxacum officinale Common Dandelion 58 

3PP18090 Taraxacum officinale Common Dandelion 58 

3PP18106 Taraxacum officinale Common Dandelion 58 

3PP18111 Taraxacum officinale Common Dandelion 58 

3PP18113 Taraxacum officinale Common Dandelion 58 

3PP18114 Taraxacum officinale Common Dandelion 58 

3PP18116 Taraxacum officinale Common Dandelion 58 

3PP18119 Taraxacum officinale Common Dandelion 58 

3PP18120 Taraxacum officinale Common Dandelion 58 

3PP18121 Taraxacum officinale Common Dandelion 58 

3PP18124 Taraxacum officinale Common Dandelion 58 

3PP18125 Taraxacum officinale Common Dandelion 58 

3PP18131 Taraxacum officinale Common Dandelion 58 

3PP18132 Taraxacum officinale Common Dandelion 58 

3PP18181 Taraxacum officinale Common Dandelion 58 

3PP18058 Trifolium hybridum Alsike Clover 57 

3PP18063 Trifolium hybridum Alsike Clover 57 

3PP18064 Trifolium hybridum Alsike Clover 57 

3PP18065 Trifolium hybridum Alsike Clover 57 
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PRM PLAN ID / NAME PRM-004, Self - Nomination Ad Hoc Mitigation Projects Using Village Outreach 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/14/2015 

WATERSHED NAME Upper Crooked Creek Watershed HUC10 190305010801 

T.R.S (Meridian) Varies within watershed 

MITIGATION SUMMARY 

Wetland Creation acres 

Wetland Re-establishment acres 

Wetland Rehabilitation 100 acres 

Wetland Enhancement acres 

Wetland Preservation acres 

Buffer Enhancement  acres 

Total Area of Mitigation Estimated 100 acres 

Years of Monitoring 5 Years 

 

1.0 Objectives 
Donlin Gold proposes an Ad Hoc self-nomination mitigation program where local groups can propose mitigation projects to the 

Donlin Gold for approval. Payments for these chosen projects can be made to governmental or non-governmental 

organizations not in accordance with the terms of an approved In-Lieu fee program. The governmental or non-governmental 

organization would act as the contractor to provide compensatory mitigation for the permittee (33 CFR Parts 325 and 332). 

Donlin Gold retains all responsibility for the protection and management of each individual project selected. This proposal will 

act as the frame work for each plan. A separate plan will not have to be submitted to USACE for approval for each new Ad 

Hoc site. The qualifying groups can identify potential projects from their respective community and submit their idea to Donlin 

Gold. Potential projects include: use of interlocking porous mats to connect community infrastructure and protect the wetlands 

and stream crossings: boat and barge landing improvements, and to improve fueling locations. Other examples include 

improvements to washeterias and septic or sewage systems for communities. The proposed projects need to show local 

improvements in water quality and wetlands, or improve fishery habitat in local areas. Each project will require a pre and post 

survey to determine the improvements have been constructed as designed. Aerial photography and mapping of the target 

areas, with on the ground program verification may be required. 

1.1 Project Description 

Funding for Ad Hoc projects will be provided by Donlin Gold and supplied to the approved governmental or non-governmental 

groups. Donlin Gold is responsible for completed projects meeting the goals and objectives of the wetland mitigation program. 
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Advantages to this program include contributions to the health and success of the watershed, and locals can nominate 

specific projects.  These local projects can be more successful when the locals establish priorities for the projects including 

trails, docks, site clean ups, bulk fuel offloading improvements, small vessel fueling facilities, and fishery and wetland 

restorations.  

Each project will earn credits within the watershed for the wetland functions and services restored. The Ad Hoc program 

allows for projects that are destroying wetlands, causing loss of habitat, and degradation of the water quality to be repaired 

locally. These projects go through a Project Selection review process before being funded for implementation by Donlin Gold. 

A complete cycle would include: Program Management and Support, Site Inventory, Planning, Monitoring, and Project 

Verification. The projects will fully involve the community in the planning and selection process. The Donlin team will ensure 

the design and planning meet the requirements of the 2008 Rule. These projects will create local jobs that could create future 

work in other parts of the region, becoming a model for other locations in the state.  

The local sponsor will be required to bring a conceptual plan to Donlin Gold for conceptual approval. The proponent would 

need to provide an outline of the project that describes the following criteria: 

1. Location of the proposed project? Including latitude and longitude and Township, Range, Section and meridian.  

2. The objective of the project 

a. Is the objective of the project to:  

i. Restore wetlands? 

ii. Restore degraded streams or rivers? 

iii. Restore disturbed stream channels? 

iv. Create new wetlands or aquatic features? 

v. Create new stream channels? 

vi. Restore fish passage? 

vii. Create new fish habitat? or 

viii. Create or preserve upland buffers around restored aquatic features? 

3. A description of the group proposing the work. 

4. Supplies and logistical support required from Donlin to complete the project? 

5. An estimated cost for the project. 

6. The demonstrated need for the project. Are their photos or water quality violations present to support the project 

need? 

a. What is the beneficial use of the project? 

b. What is the environmental benefit of the project? 

7. Map of the proposed work site to include: 

a. Degraded features and new planned features. 

b. GPS coordinates of the project site. 

c. Are there temporary or permanent structures requiring long term maintenance.  

8. A detailed description of all structures or required slope management and what is planned for the site. Are you 

placing gravel, logs, or interlocking porous mats? Are you grading the site?  

9. A schedule detailing the time it will take to complete work with a proposed start date.  

The locations of the potential projects in the watershed are shown on Figure 1. 
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Figure 1 – PRM Site Location Map 
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2.0 Site Selection Criteria 
Projects with acceptable project ratings will be funded. Some projects may be too small and provide too little wetland or 

fisheries benefit for the proposed expense. Others may require consolidation and restructuring to reach an acceptable project 

rating. Each project will be rated against Tables 1 and 2. These tables consist of site selection criteria, current ecological 

conditions versus post conditions. A scoring system will be used to rate each project. The criteria selection sheet should have 

enough information for a determination by Donlin Gold that the proposed project is viable in consultation with the proposing 

group. Each project needs to be sustainable and have measurable success. The project location in the watershed and aquatic 

values will be clearly defined in advance before it is rated. Donlin Gold will choose a project with high ratings and complete the 

final design with all required baseline information, mitigation work plans, maintenance plans, appropriate performance 

standards and monitoring requirements, and establish a long term management plan for each of the sites selected.  

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Varies 

2. Viability Likelihood of sustainability good? Varies 

3. Success Are the standards of success measurable? Varies 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Varies 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Kuskokwim 
Watershed 

6. Credit Value Cost/Credit Ratio low? Varies 

7. Hydrology Does the site have sustainable hydrology? Varies 

8. Timing How soon could the work be started? Varies by individual component 

9. Contaminants Are their known contaminants? Unknown  

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in the watershed assessment? 

Would involve the stake holders and 
Land management plans 

11. Ecological -Aquatic Enhances aquatic carrying capacity in the watershed? Varies 

12. Ecological -Terrestrial Enhances terrestrial carrying capacity in the watershed? Varies 

Table 2 - Summary of Mitigation Objective 

Current Ecological Condition vs. Post Restoration Predictions 

Evaluation Parameters Current Post Net Change  Fish Facts Current Post 

Wetland Acres varies varies      

Waterbody Acres varies varies      

Non-Wetland Acres varies varies      

Total Acres varies varies      

Disturbed Acres varies varies      

Intermittent Streams (LF) varies varies      

Perennial Streams (LF) varies varies      

Number of Vegetation Types varies varies      

Dominant Vegetation Type varies varies      

Number of HGM Types varies varies      

Dominant HGM Type varies varies      

Number of Cowardin Types varies varies      

Dominant Cowardin Type varies varies      

Number of Fish Species Present varies varies      

Dominant Fish Species varies varies      

Recreational Use Area varies varies      

Subsistence Use Area varies varies      

Educational Outreach Area varies varies      

Scientific Research Area varies varies      

Land Ownership Multiple Multiple      
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3.0 Site Protection Instrument 
The site protection instrument will be determined on a case by case basis for each PRM project. The villages are all located 

on Native owned land. 

4.0 Baseline Information 
Detailed maps will be provided for the specific sites once they have been identified and approved by Donlin Gold. The projects 

will be reviewed and identified in advance to determine if they pass the project selection rating criteria. The criteria supplied in 

the application outlined in Table 1 and 2 will establish the base line for each site. The PRM sites will be surveyed before work 

begins. 

5.0 Determination of Credits 
The number of credits that Donlin Gold can receive from these actions will be calculated from the acres restored and 

enhanced by the specific projects. The final credits will be calculated when the final FA methodology is approved by USACE. 

The methodology of the functional assessment methodology has not been determined by USACE. Donlin will receive an acre 

to acre restoration and enhancement credit based on the HGM class of wetland acres restored or enhanced. The PRM sites 

will be surveyed before and after project work. In addition, Donlin Gold will get an additional 10 percent bonus for helping 

educate the locals on the value of wetlands in the ecosystem. Donlin Gold commits to spending five million dollars on this 

program over 5 years. The individual projects will dictate the credits and types earned. 

Table 3 

Dollars Spent by Donlin Gold Direct Acre Enhancements Years to receive credits Credits Estimated 

Five Million Dollars one to one plus a 10% education 
bonus 

Five or more years  Unknown 

6.0 Mitigation Work Plan 
This program can begin at year one. The credits will be earned as construction of the mine progresses. The villages, regional 

corporations, and stakeholders will all incorporate information during the FEIS. The formal selection of projects can begin in 

year zero when the program requirements are established. The formal mitigation program will begin on year one of the mine 

construction, with site inventories of each nominated project. Year two will include the first cycle of construction for first year 

projects. At year two new projects can be added and new construction can begin. It is assumed that the simple projects can 

be planned and designed in one year and construction can begin in year two, with the first year of monitoring taking place in 

year three. The earliest any project would be ready for credit release after a five year monitoring program would be in year 

eight. Construction and site records with photographic evidence will be taken at each PRM project site yearly to document 

success of the project. Documentation of each PRM project chosen will be supplied to USACE yearly. 

7.0 Maintenance Plan 
The site specific plans will be determined as projects are nominated. Any temporary or permanent structures requiring 

maintenance will be shown on a base map for each site. The criteria supplied in the application outlined above and in Table 1 

and 2 will establish the need for maintenance plan for each site. Each structure will be explained and relative position 

described. All short term and long term care for the site will be explained. All water controls will be identified. Vegetative 
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planting or treatments will be identified. Any special requirements (fencing, mowing, or weeding etc.) will be included in the 

maintenance plan. 

8.0 Performance Standards 
Each site will be surveyed and evaluated before work begins with the restoration objective clearly stated. The site(s) will be re-

surveyed when work is completed to verify work met the contract specifications. Each project will have set of specific 

performance requirements. The wetland functions will be identified for each site in advance. These functions will be identified 

on site for the area and the appropriate HGM class. The new areas are expected to meet a particular criteria and habitat. 

Once the project is completed, a survey will be conducted to determine the effectiveness of the project. If no evidence of 

improvement is found the work will be evaluated against the original objectives. The goal of each project will be to create a 

measureable improvement for the dollars spent within wetland or aquatic habitats. 

9.0 Monitoring Requirements 
A total of up to five years of post-survey monitoring will be completed as required for USACE credit release for each project. 

The features and details of the project will dictate whether further monitoring is required. 

10.0 Long Term Management Plan 
Long term management will be identified for each site specific PRM program. The intention of this program is to enhance the 

watershed by making improvements. Regional and Village governments and local users will benefit by being directly involved 

in the projects through selection and completion. Donlin Gold will work with the communities for local hires and education. 

These local hires will understand the value of the new facilities, structures, improvements, and restoration, and how the project 

contributed to the overall health of the watershed and ecosystem. Donlin Gold will use the EIS as an outreach tool to expand 

the program and knowledge of wetlands and watersheds. It is anticipated additional ideas will be identified in the region as 

each project is completed, giving Donlin Gold the ability to receive additional wetland mitigation credits as the program 

expands.  

11.0 Adaptive Management 
Donlin Gold will do their best to adapt and schedule the project design to avoid subsistence times and priority use areas. 

Donlin Gold will consider all Ad-hoc requests, but they must receive mitigation credits for each program implemented under 

this PRM plan. This Plan will require management and the adjustment of resources as villages and groups make changes and 

additional requests. Donlin Gold will be as flexible as possible in responding to these requests. Projects will be reviewed for 

success and elevated to determine if the original criteria are being met for each project. Each project will be evaluated on an 

individual basis and decisions made during construction, design, construction, and monitoring to ensure projects are 

constructed and maintained to meet their goals and objectives. Adaptive management will be employed at any time during 

planning, construction, or operation of these mitigation sites; if it becomes evident the proposed mitigation site is not operating 

and performing as planned. 
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12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 Project Permits and Project set up 

 Program Management, planning, support and execution 

 Site Inventory and data collection 

 Mitigation work plan for each site  

 Maintenance plan for each site  

 Performance standards for each site  

 Appropriate monitoring requirements for each site  

 Long term management plan for each site. 

 Project success 

 Project review and reporting 

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining to 

operate a mine. 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards.  

13.0 Other Relevant Information 
Donlin Gold will develop site specific PRM plans together with the Ad Hoc proponent of the project. Donlin Gold understands 

as the permittee, they are responsible for compliance and monitoring for each project. Donlin Gold will keep notes of each 

meeting and the meeting notes will be available for the USACE. Donlin Gold will complete a PRM proposal for each approved 

PRM plan and make sure each Ad Hoc plan has a 12 step plan in place prior to implementation of the project. All meeting 

notes and plans will be electronically delivered to USACE. Donlin Gold is using this plan as the formal approval for the 

expenditure of a million dollars of Ad Hoc payments and does not intend to submit each PRM plan to USACE for approval. 

The approval of this overall plan would approve this dollar amount for this Ad Hoc program. A yearly report would list all PRM 

programs that are ongoing and how many credits are expected by watershed and location. The credits would be rolled up in 

the five year program summary. 

14.0 References 
40 CFR Part 230, 33 CFR Parts 325 and 332, Compensatory Mitigation for Losses of Aquatic Resources; April 10, 2008 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME 
PRM-005, Crooked Creek Landfill and additional Village Sanitation Project Improvements in 

the Kuskokwim Drainage 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/15/2015 

WATERSHED NAME Crooked Creek HUC10 190305010801 

T.R.S (Meridian) 

This project will start with the Crooked Creek Landfill. The Crooked Creek landfill is located 

approximately ¼ mile northwest of the community boundaries at the end of the landfill access 

road within Section 32, Township 21 North, Range 48 West, Seward Meridian 

Additional village sanitation project improvement locations will vary. 

MITIGATION SUMMARY 

Wetland Creation acres 

Wetland Re-establishment acres 

Wetland Rehabilitation Unknown acres 

Wetland Enhancement 20 acres 

Wetland Preservation acres 

Buffer Enhancement  acres 

Total Area of Mitigation 20 acres to Start 

Years of Monitoring 10 Years  

 

1.0 Objectives 
There are approximately forty five identified contaminated sites in the Kuskokwim drainage. This program would assist local 

villages with management of sanitation. In addition, these projects will improve wetlands and water quality in the local area as 

well as the watershed.  

1.1 Project Description 

The goal of the project is to improve the local watershed by taking the knowledge learned in PRM-002, and expanding it with 

ADEC’s help to educate the local governments on how to run and operate the local landfills and encourage the removal of 

derelict recyclable goods from the watershed. Donlin Gold will supply an education program on landfill management and 

recycling to local governments and villages. Based on the issues and needs identified for each landfill Donlin Gold will help the 

locals resolve and remediate the problems. 

The local villages with Donlin Gold’s assistance would complete an inventory of their current landfill issues and provide an 

estimated cost needed to solve or remediate the problem. Working with the local governments and ADEC, Donlin Gold would 
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help formulate a plan for the watershed clean up, landfill replacement, and removal of recyclables from the villages selected. 

The lessons learned from PRM-002 would be applied to the work in these villages. This project will start with the Crooked 

Creek Landfill. The recycling project will already be completed by the time this plan takes place. The plans for each landfill will 

be formulated. The work at each village would be documented and become part of a growing database for the region.  

Figure 1 - PRM Site Location Map 

 



DONLIN GOLD LLC PERMITTEE RESPONSIBLE MITIGATION PLAN 
PRM-005 Sanitation Crooked Creek Watershed 

 

3 | P a g e  
 

2.0 Site Selection Criteria 

The villages will be selected based on the demonstrated need for education on landfill cleanup, restoration and development 
of new landfills. The following criteria in Table 1 will be used to determine if a particular village will be selected for the 
educational program. 

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes, remove, and educate, and rebuild 

2. Viability Likelihood of sustainability good? Yes, education 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value 
needs? 

Yes, provides regional value 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Kuskokwim Watershed as primary 
and Crooked Creek as sub watershed 

6. Credit Value Cost/Credit Ratio low? Healthy capital cost for the return of credits 

7. Hydrology Does the site have sustainable hydrology? To be determined by inventory 

8. Timing How soon could the work be started? Started in year one of program 

9. Contaminants Are their known contaminants? Yes, the contaminants will be evaluated 
prior to removal in the inventory 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Project requested by the locals at 
numerous public meetings. Positive for the 
watershed 

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes, by removing or capping potential 
contaminants 

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes, by removing or capping potential 
contaminants 

3.0 Site Protection Instrument 
There is no need for special site protection, because the villages and the landfills are located on protected land. The landfills 

have protective easements already in place. ADEC maintains a list of dumps and contaminated sites in Alaska that will be 

used for site selection reference. 

4.0 Baseline Information 
Detailed maps will be provided of the specific sites once they have been identified. The key to success will be to identify areas 

up front and determine if they pass the rating criteria for project selection. 

5.0 Determination of Credits 
The number of credits that Donlin Gold can receive from the action will be calculated from the acres restored and enhanced by 

the specific projects. The final credits will be calculated when the final FA methodology approved by USACE. Donlin will 

receive an acre to acre restoration credit based on HGM class wetland acres restored or enhanced. Donlin Gold will get an 

additional 10 percent bonus for the education factor for wetlands and the value of education of wetlands in the ecosystem. 

Donlin Gold commits to spending twenty-five million dollars on this program over the first 10 years. The projects will dictate the 

credits earned and received. 



DONLIN GOLD LLC PERMITTEE RESPONSIBLE MITIGATION PLAN 
PRM-005 Sanitation Crooked Creek Watershed 

 

4 | P a g e  
 

Table 2 

Dollars Spent by Donlin Gold Direct Acre Enhancement Years to receive credits Credits calculated  

Twenty Five Million dollars one to one 

 plus a 10% education bonus 

5 years after work with monitoring Total direct acre plus the 

10%  

6.0 Mitigation Work Plan 
The program can begin at year five of mine construction. The credits will be earned as construction of the mine is progressing. 

The villages, regional corporations, and stakeholders will all incorporate information during the FEIS. The formal selection of 

projects can begin in year zero when the program requirements are established. The formal mitigation program will be 

implemented on year one of the mine construction with site inventories and selection of the village landfills to be remedied. 

Donlin Gold will need to complete PRM-002 before any education on landfill restoration and remediation can take place. At the 

end of construction year three Donlin Gold will solicit a list of five village landfills from the original list in year one to begin the 

education process. At five year increments thereafter, Donlin Gold will add an additional five dumps to the study list as 

needed. The inventory and study list will be advanced to the action list when an action plan has been approved by Donlin 

Gold, ADEC, and the local village. It will be a joint effort to develop a plan and create viable actions to clean up the landfills 

requiring the most need within the watershed. Donlin Gold will not be responsible for the full cost of the cleanup of any site. 

Donlin Gold commits to leading the effort to coordinate, plan, and help facilitate the cleanup effort. Recycling, identification of 

other problems and education are critical to this work plan. Cooperation amongst agencies will be required to complete each 

cleanup. Donlin Gold can help plan, design, and fund the recycling effort as explained in PRM-002, but remediation costs of 

landfills fall on the villages and corporations. Donlin Gold will help with the educational aspect of this remediation. The earliest 

any project would be ready for credit release would be year fifteen if a five year monitoring program was required. 

Construction and site records with photographic evidence will be taken at each PRM project site to document the success of 

the project. Records and detailed maps of each PRM project will be supplied to USACE and ADEC yearly. 

7.0 Maintenance Plan 
The site specific plans will be determined as projects are nominated. Any temporary or permanent structures requiring 

maintenance will be shown on the base map for each site. Each structure will be explained and relative position described. All 

short term and long term care for the site will be explained. All water controls will be identified. Vegetative planting or 

treatments will be identified. Any special requirements (fencing, mowing, or weeding etc.) will be included in the maintenance 

plan. 

8.0 Performance Standards 
Each site will be surveyed before work begins with the restoration objective clearly stated. The site will be re-surveyed once 

work is completed to verify work met the contract specifications. The wetland functions will be identified for each site in 

advance.  

9.0 Monitoring Requirements 
A total of up to five years of post-survey monitoring will be completed as required for credit release. 
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10.0 Long Term Management Plan 
The intention of this program is to enhance the watershed by making improvements. Regional and Village governments and 

local users will benefit by being directly involved in the project through selection and completion. Donlin Gold will work with the 

communities for local hires. These local hires will improve the quality of the projects and thus the long term health of the 

watershed. Donlin Gold will use the EIS as an outreach tool to expand the program and knowledge of wetlands and 

watersheds. Donlin Gold would expect to receive additional wetland mitigation credits as the program expands. The project is 

currently capped at twenty five million dollars. 

11.0 Adaptive Management 
Donlin Gold will do their best to adapt and schedule the project design to avoid subsistence times and priority use areas. 

Donlin Gold will consider all Ad-hoc requests, but they must receive mitigation credits for each program implemented under 

this PRM plan. This Plan will require management and the adjustment of resources as villages and groups make changes and 

additional requests. Donlin Gold will be as flexible as possible in responding to these requests. 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All Project permits 

 Project set up 

 Program Management, planning, support and execution 

 Site Inventory and data collection 

 Mitigation work plan for each site  

 Maintenance plan for each site  

 Performance standards for each site  

 Appropriate monitoring requirements for each site  

 Long term management plan for each site. 

 Project success 

 Project review and reporting 

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, to 

operate a mine. 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards.  

13.0 Other Relevant Information 
If additional relevant information becomes available, this data will be supplied for the PRM plan. 

14.0 References 
40 CFR Part 230, 33 CFR Parts 325 and 332, Compensatory Mitigation for Losses of Aquatic Resources; April 10, 2008 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) PLAN 

 

PRM PLAN ID / NAME PRM-006, Wetland Creation on the Tailings Storage Facility at Abandonment 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/15/2015 

WATERSHED NAME Crooked Creek  HUC10 190305010801 

T.R.S (Meridian)  

MITIGATION SUMMARY 

Wetland Creation none 

Wetland Re-establishment 1,860 acres 

Wetland Rehabilitation none 

Wetland Enhancement none 

Wetland Preservation none 

Buffer Enhancement  465 acres at 25% 

Total Area of Mitigation 

1,860 acres  

plus 25% buffers 

plus 10% for Wetland Restoration Manual and Distribution 

plus 15% for Green House and Plant Cultivation Operation 

Years of Monitoring 30 Years  credit release 

 

1.0 Objective 
As part of the mine operations the valley will be dammed and filled to construct a tailings storage facility (TSF). At the 

cessation of mining this PRM plan is to replace the lost valley bottom and the sides of the Anaconda Valley with an elevated 

flat HGM wetland after the mining and tailings deposition.  

1.1 Project Description 

When the TSF has ceased being required for tailings disposal a reclamation program will be implemented to return the tailings 

surface to a wetland. A rock cover will be installed on the tailings when the moisture content is adequate to support the load. 

The cover would include a coarse waste rock overlain by colluvium and terrace gravel, covered by a peat and a mineral 

growth media mix. The growth medium surface would be graded to a slope of 1.0 percent. A wetland seed mix would be used 

to initialize the plant growth and fertilizer used to stimulate plant startup. The surface drainage would be managed to ensure 

the vegetation is saturated and the water does not infiltrate the consolidated tailings below the engineered cap. Surface 
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rainfall would flow onto the surface and be absorbed by the plants, and any water not absorbed would migrate down the 

gradient to the spill way. All upland diversion ditches and water control structures around the facility would be removed 

allowing surface water to flow onto the planted surface. All water leaving the impoundment would cross the spill way, and not 

leave the site until the water meets Alaska State Water Quality Standards. Figure 1 shows the location of the tailings storage 

facility. 
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Figure 1 - PRM Site Location Map  
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2.0 Site Selection Criteria 
The project needs to be large enough to benefit the ecosystem, and generate satisfactory wetland credits to justify the 

expenditure for the return. The first mitigation sites investigated by Donlin Gold were off the mine property to avoid conflicts 

with mine development. Hydrology was considered in the watershed, as this will affect the long-term success of mitigation. 

Since wetland hydrology can vary widely over a various ranges in elevation, this site provides the advantage of having a 

known final elevation. Donlin Gold is looking to maximize opportunities within the reclamation plan for wetland and fisheries 

credits. Donlin Gold felt it prudent to review final mine features for wetland restoration, creation, and re-establishment 

opportunities. Donlin Gold looked at the largest available sections of lands amenable to wetland treatments within the mine 

site. This site was selected since it is a large homogenous parcel and is capable of being converted to wetlands when the 

primary task is complete. This project site rated favorably in the Donlin Gold Site Selection Criteria (Table 1). 

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Watershed 

6. Credit Value Cost/Credit Ratio low? The cost of credits are relative, the 
area is large, and if you go above and 
beyond the cost can be built into the 
overall program 

7. Hydrology Does the site have sustainable hydrology? Yes, surface water groundwater and 
rainfall 

8. Timing How soon could the work be started? At the cessation of milling 

9. Contaminants Are their known contaminants? Contaminates will be isolated in the 
capped facility. 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Enhancement of the reclamation 
standards by creating wetlands goes 
above and beyond the State 
reclamation requirements. 

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes  

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes  

3.0 Site Protection Instrument 
The site will be permanently protected by State leases. The State of Alaska will not allow a TSF to ever be mined or be 

disturbed. The tailings will be permanently contained in the lined tailings facility. In addition, Donlin Gold will be required to 

meet the State of Alaska Water Quality Standards for any water discharge from the facility. A State of Alaska bond will be in 

place to ensure water quality standards are met forever, and to ensure operation of the facility in perpetuity. Donlin Gold will 

be required to ADNR requirements for surface reclamation on site. 

4.0 Baseline Information 
The Anaconda drainage is made up of slope, flat, and riverine wetlands. The majority of the valley is slope wetlands. Within 

the Anaconda drainage the TSF will disturb 2,642 acres of which 1,870 classify as wetlands and will be impacted by the 

construction of the TSF. Slope wetlands are found in association with the discharge of groundwater to the land surface or at 

sites with saturated overland flow with no channel formation. Slope wetlands normally occur on sloping land ranging from very 

gentle to steep. The predominant source of water is groundwater or interflow discharging to the land surface. Direct 

precipitation is often a secondary source of the water. Hydrodynamics are dominated by downslope water flow. Slope 

wetlands lose water primarily by saturated subsurface flows, surface flows, and evapotranspiration. Riverine channel wetlands 
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are small wetlands and flowing waters contained within a channel classified as riverine channels in the HGM system for the 

Donlin Gold project. The riverine channel class is bounded on the landward side by uplands, by the channel bank (including 

natural and man-made levees), or by wetlands dominated by trees, shrubs, persistent emergents, mosses, or lichens. Mineral 

soil flats are most common on interfluves, relic lake bottoms, or large floodplain terraces where the main source of water is 

precipitation. Mineral soil flats receive virtually no ground-water discharge, which distinguishes them from depressions and 

slopes. Dominant hydrodynamics are vertical fluctuations. Mineral soil flats lose water by evapotranspiration, overland flow, 

and seepage to underlying groundwater. Mineral soil flats are distinguished from flat upland areas by their poor vertical 

drainage due to impermeable layers (e.g., hardpans), slow lateral drainage, and low hydraulic gradients. Mineral soil flats that 

accumulate peat can eventually become organic soil flats. The organic soil flats, or peatlands, differ from mineral soil flats 

because of their elevation and topography control of organic matter. Organic soil flats occur commonly on flat intervals, but 

may also be located where depressions have become filled with peat to form a large flat surface. Water is dominated by 

precipitation, while water loss is by overland flow and seepage to underlying groundwater. The two types of flats (mineral soil 

and organic soil) have been combined into a single flat class, The wetland delineation shows the major wetlands to be 

impacted by the TSF will be HGM flat wetlands, followed by slope wetlands, and finally riverine wetlands (3PPI 2014). 

5.0 Determination of Credits 
The site will provide 1,860 acres of new HGM flat wetlands. The wetland credits will be earned when wetlands are returned to 

the site and verified through monitoring. The final credits will be calculated when the final FA methodology is approved by 

USACE. The credits generated from the new surface will have to be subtracted from the wetland credits lost from the 

construction of the TSF. 

A reclamation manual report will be generated that establishes what wetland planting processes were successful and which 

were failed. The report will become a manual to serve as a tool for other mines and large projects. An additional boost in 

wetland credits of 10% will be granted for the creation of a manual and the sharing of this information. 

A buffer zone will be created to enhance the protection of the wetland surface, filter the runoff water, and increase the diversity 

and productivity of both areas when reclaimed. These credits will be counted as slope wetlands. A 25% buffer edge will be 

granted when reclamation is complete around the edges of the impoundment and verified through monitoring.  

Reference sites will be established on the tailings impoundment and connecting the buffer area. These data points will be 

established for grade and water control. Reference sites will be selected to closely match the natural physical features of a flat 

wetland and slope wetlands and at least one site will be within each year of growth medium soil application. Native plants 

would be encouraged to grow on site. Plant establishment and hydrology are important factors in successful wetland 

mitigation. The planting requirement for successful mitigation is dependent on timing. If seedlings are available there is a 

greater chance for the success for wetland vegetation to occur. Donlin Gold is committed to seeding the surface of the 

impoundment. 

Donlin Gold is considering establishing a greenhouse and onsite cultivation services to provide local wetland plant species. 

The seedlings will be developed in coordination with the Palmer Plant Materials Lab. Donlin Gold proposes that a Greenhouse 

will provide additional wetland credits for the site. An additional boost in wetland credits of 15% for the creation of these 

services to the region is part of this plan. Table 2 lists the credits for the establishment of the greenhouse, plant cultivation, 

and wetlands. It is estimated that he wetlands when established and verified by monitoring will be established plants.  
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Table 2 

Acres 
Green House 

Credits 
Buffer 
Credits 

Education Credits 

Credits cannot be 
estimated until the FA 

methodology is 
approved 

Years to receive 
credits 

Credits  
The credits  

generated will 
be subtracted 

from the credits  
lost from 

construction for 
a net gain or 

loss 

1,806 Additional 15% for 
Green House and 
Plant Cultivation 
Operation 
 
Flat wetlands  

Additional 
25% for buffer 
edge affect 
 
Slope 
wetlands 

Additional 10% for 
wetland restoration 
manual and 
distribution  
 
Flat wetlands 

 30 years The credit value 
of wetlands will 
be determined by 
monitoring. Final 
FA methodology 
to be approved 
by USACE. 

 

6.0 Mitigation Work Plan 
Several years before the end of mining operations, tailings depositions will be modified to direct the operating pond towards 

the southeast corner of the TSF. In anticipation of the final closure of the TSF the tailings surface runoff would be directed to 

the closure spillway into Crevice Creek. At cessation of milling operations, the TSF water would be pumped from a small lined 

impoundment located on the southeast corner of the TSF to the ACMA pit through a reclaim pipeline until the applicable 

Alaska Water Quality Standards are met for discharge over the spillway. The closure of the TSF is expected to take 

approximately five years.  

The tailings impoundment requires a closure cover to minimize groundwater interaction and reduce salt mobilization. The 

cover would include coarse waste rock overlain by colluvium and terrace gravel, which will then be overlain by a peat and 

mineral growth media mix. This is a systematic process to place growth medium on the terrace gravels and cap rock across 

the impoundment.  

During the first year of closure, an estimated average of 23,057 acre-ft (28.44 Mm3) of tailings pond water will be pumped to 

the mine open pit using the reclaim pipeline. Pumping of the water to the pit will allow for the subsequent placement of cover 

material on the western quarter of the TSF. The resulting exposed tailings surface will be allowed to sit for one year to dry 

providing a suitable working surface for cover placement with low ground-pressure equipment. The operating pond would be 

controlled during the closure period to minimize dusting issues.  

During year two of the closure period, the first quarter of the cover will be constructed along the western end of the facility. The 

pond will be further lowered to expose the second quarter of the tailings beach for the subsequent construction season. The 

tailings pore water released in response to loading the tailings with the closure cover will flow into the remaining operating 

pond. During the reclamation period, pumping to the ACMA Pit will continue to prevent a large pond from redeveloping on the 

TSF. 

During year three of closure, the pond will be drained to expose the third quarter of the impoundment and the second quarter 

of the closure cover will be completed. By year four, the pond will be substantially drained and the third quarter of the closure 

cover will be completed. The tailings pore water that was released in response to tailings loading by the closure cover, will flow 

into the low point adjacent to the closure spillway and will be pumped to the open pit.  

It is expected that the tailings will consolidate with time over the five-year closure period. Predicted near terminal density will 

be reached approximately 52 years after the end of operations. The tailings closure cover will be comprised of a minimum 3.3 
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ft (1 m) coarse inert waste rock overlain by a minimum 1.0 ft (0.3 m) of colluvium and terrace gravel which will then be overlain 

by an approximately 1.15 ft (0.35 m) of peat and mineral mix. Stripped overburden material temporarily stored in the TSF 

stockpiles will be used for the closure cover. Figure 2 shows a conceptual plan for the TSF closure plan. Figure 3 shows a 

sketch of a drainage ditch and how the ditches would potentially be constructed on the surface of the impoundment. 

From year 6 to 52 of the closure period, pumping will occur out of the rock fill layer that provides a capillary break between the 

tailings and the cover. Pumping will be required out of this layer to capture void water generated by ongoing consolidation of 

the tailings and water infiltrating the TSF cover. Surface runoff water will be held and tested to verify it meets Alaska Water 

Quality Standards for discharge through the closure spillway. 

The seepage recovery system downstream of the TSF main dam, consisting of a monitoring pond and seepage 

monitoring/collection wells, would be maintained during closure and into post-closure. Down gradient compliance monitoring 

wells will be maintained indefinitely (2012 SRK).  

Years 4-6 of the closure period will begin the seeding, fertilization, and final grading of the growth medium. All water diversions 

will be opened allowing water to the top surface. 

Years 6-7 of the closure period will begin records and photographic evidence collection to document the success of the 

vegetation regrowth, and measure plant growth at each prescribed photo plot. Success will be verified by field mapping and 

measuring. 

Years 8-52 of the closure period will continue records and photographic evidence collection to document the success of the 

vegetation regrowth, and measure plant growth at each prescribed photo plot. Maps will be supplied to USACE with photos 

and plot documentation. 

A weed free mulch will be applied to the growth medium if determined necessary by the Alaska Department of Natural 

Resources (ADNR)-Plant Material Center (Stoney Wright. 2008). 

Fertilizers will be applied to the growth medium as required for the seed bed. The growth medium soils will be sampled to 

determine the level of nutrients required for wetland basins. The sands, silts, loams will be tested for available Nitrogen, 

Phosphorous, Potassium, to determine the appropriate level of fertilizer. A fertilizer will be used, if determined necessary by 

the ADNR-Plant Material Center (Stoney Wright. 2008). 

Pure live seed (PLS) is a measure used by the seed industry to describe the percentage of a quantity of seed that will 

germinate. PLS is a way to standardize seed quality so that the purchaser can compare the value of different seed lots 

(Granite Seed). 

Donlin Gold is aware that many wetland species are hand collected, and supplies vary from year to year. Donlin Gold 

understands ordering and securing seed sources in advance will be critical. The final seed mix will be determined in 

conjunction with the ADNR-Plant Material Center and consist of available native seed (Stoney Wright. 2008). 

An example seed mix from the SRK Reclamation Plan is shown below in Table 3. 

Table 3 - Example seed mix 

Common Name Scientific Name Percent of Mix 

‘Egan’ American sloughgrass Beckmannia syzigachne 45 

“Norcoast” Bering Hairgrass Deschampsia beringénsis 40 

‘Arctared’ Red Fescue Festuca rubra 10 

‘Alyeska’ Polargrass Artagrostis latifolia 5 
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Figure 2 - Reclamation Plan View 
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Figure 3 - Plan and cross-section of the diversion ditches for the TSF surface 

 

7.0 Maintenance Plan 
No pumps will be required for the water surface. Surface diversion structures will be placed to facilitate water migration. 

Surface water ponding will not be encouraged as the waters are to be used by plants and move down gradient out of the 

facility. Fertilizer will be used for rapid start up plant growth. Wetland investigation techniques will be used to identify invasive 

species. 

One year after planting. The wetlands will be monitored twice monthly for the first three months to determine if additional water 

is required. The surface should remain saturated so the seeds and wetland plants remain saturated for the first several 

months of the first growing season. 

Wetlands will continue to be monitored for species not found in the planting plan (invasive species). The invasive species will 

be eliminated as soon as possible. Hand weeding and pruning is the preferred method for removal. Spot applications of 

herbicides may be used if needed. Determination of herbicide use and application will only be made in conjunction with the 

land managers. 

Donlin Gold will remove sediment from the diversion structures and any material that is inhibiting plant growth. Donlin Gold will 

inspect and maintain all inlet and outlet structures to make sure they are functioning properly. Any obstructions will be 

removed. The first annual inspection of wetlands will be completed during the fall to assess vegetation viability. Donlin Gold 

will replace any dead plants found at that time.  
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During the third year and beyond the planned plant species should be more noticeable and measurable. Monitoring of the 

wetlands during this period will be twice per year (six weeks into the growing season and at the end of growing season before 

snowfall). If vegetation accumulates in drainages and causes issues or if there is surface settling in an area, appropriate 

removal of the material or surface grading or filling will be completed. New vegetation will be planted if the prescribed density 

has not been reached. 

8.0 Performance Standards 
To determine wetland species it will be necessary to complete a field procedure for vegetation sampling. A baseline parallel to 

a major feature, watercourse, or gradient will be established. The baseline length will be determined and divided into the 

appropriate number of equal segments. The transect locations will be established and will determine the minimum number of 

sites. A wetland delineation methodology will be used to determine the wetland species following the current guidance 

approved by USACE. It is proposed to follow the 2007 Manual Supplement. A species survey will be done twice yearly. The 

photo points will be geo-referenced. Field surveys will be completed during the growing season. 

Year 5 after planting Performance Standards: 

The surface should have 70% cover of native grasses/sedges and native forbs. There should be no more than 10% cover of 

exotic, non-native invasive vegetation. Note: some species may not establish in the first 5 years. 

Wetland Vegetation – A number of wetland species take many years to establish from seed. Seed growth will take longer to 

establish than transplants. 

Newly planted wetlands and uplands are often browsed by wildlife. If browsing becomes a problem the restoration goals will 

be revisited. 

Years after the application of seeds:  

Year 1-2 after planting – Spot spray the fringe for invasive species if evident and approved.  

Year 4-5 after planting – Upland buffers should no longer require pruning, mowing, or spraying. 

Year 5-6 after planting – The site should be relatively weed free. 

Year 6-7 after planting – Uplands can be burned with approved management plans from the land manager. 

Year 10 after planting - The site should have 80% cover of native grasses/sedges and forbs. The site should contain 60% of 

all the species contained in the specified seed mixes. There should be no more than 5% cover of non-native invasive 

vegetation. There should be a sustained wetland community. 

Year 10 and beyond can be managed by site specific actions. The adjacent uplands may require specific management plans 

from the land manager.  

9.0 Monitoring Requirements 
The primary performance standard for mitigation will be how well the functions and values of the flats emulate HGM flat 

wetlands. Three monitoring activities are proposed for this standard:  

 Photo points established before construction and monitored periodically at the same location, angle, and resolution, 
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 Periodic survey for weeds, sparsely vegetated areas, and vegetation health and diversity, and  

 Wetland delineation and mapping to determine whether the target wetland species and cover exist on site. 

Surface inflows will be comprised of the flow from the adjacent side slopes. Hydrologic monitoring will be limited to surface 

water depths associated with wetland delineations. 

Flows and water levels in the new mitigation wetlands will be checked periodically to ensure that water is moving through all 

parts of the wetland, buildup of debris has not blocked surface flow, and no ponds have developed. Any deviations will be 

noted during monitoring events and corrective action taken. 

Wetland vegetation will be inspected regularly and invasive species removed. Spraying will only be used in extreme 

circumstances, and if approved by the land manager. 

A total of 10 years of post-survey monitoring will be completed for first credit release. The wetland functions will be identified 

for each site in advance.  

10.0 Long Term Management Plan 
Long term management of the constructed wetlands is essential for good performance and accomplishment of long-term 

mitigation goals. The overall focus of management should be to ensure hydraulic contact between the plant community and 

the plant growth medium. Surface flows should reach all parts of the wetland, and maintain a healthy environment for the 

growth of vegetation. The plant growth medium should not erode down gradient exposing the protective rock cap. The plant 

growth medium and vegetation forms should form an integral unified protective layer across the tailings. 

At a minimum there will be two annual inspections, once in the spring, and once in the fall of the following impoundment 

component structures: 

 All embankments and supporting structures for erosion or surface damage, 

 Surface plant growth medium transects (same as wetland transects) looking for signs of erosion, 

 All spillways onto and off of impoundment, 

 All upland buffer flow ditches and channels, 

 All impoundment surface collection ditches, 

 All return pump system components for the impoundment 

 Wetland transects looking for signs of drought, flooding, and determining if an adaptive management response to 

undesirable act is warranted 

 The recyclable pond and all components for water collection. 

11.0 Adaptive Management 
This adaptive management process is designed to deal with the uncertainty of PRM field programs and allow for problem 

solving, and adjustments during design, implementation, and long term project management. Donlin Gold will follow and 

complete the six steps in the adaptive management process (Graph 1). Within each step, several elements need to be 

completed. Depending on the details of the project some steps may change, and implementation may vary. The elements 

identified in Adaptive Management are very similar to the steps outlined in the PRM requirements found in the 2008 Rule. An 

Adaptive Management plan requires a corrective action (adjustment) if the hypothesis or the original objective fails.  
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Graph 1: ADAPTIVE MANAGEMENT CYCLE (Ministries of Forests and Range 2008) 

 

 

The Adaptive Management Cycle consists of six steps including: 

Step 1: Assess the Problem. The complexity of the problem will detail the level of the assessment process. In the PRM 

program requirements this is the same as defining the objective, using the baseline information to determine how many credits 

there are in the project area. 

Step 2: Design a Plan. In the PRM program requirements this is similar to the mitigation work plan. 

Step 3: Implement the Plan. In the PRM program requirements this is comparable to the performance standards. 

Step 4: Monitor the Work. In the PRM program requirements this is equivalent to the monitoring standards. 

Step 5: Evaluate the Results. In the PRM program requirements this is related to a long term management plan. 

Step 6: Adjust: In the PRM program requirements this is related to the adaptive management plan. Adaptive management is 

the process of connecting and linking the information from the design, implementation, monitoring, and evaluation processes 

to make sure the PRM plan functions and performs as it was designed. If the monitoring program shows a correction is 

needed to the original plan, it is the responsibility of Donlin Gold management to adjust the program to meet the long term 

goals of the project. Adaptive management has the ability to evaluate the results and adjust the program to meet the overall 

objective. No PRM program design should be so rigid that it fails to meet the overall objective. Donlin Gold is fully committed 

to this framework to encourage a disciplined approach to a successful PRM project (Ministries of Forests and Range 2008). 

  

Assess 
the 

Problem

Design 
Solution 

Implement 
Plan

Monitor 
Results

Evaluate 
the 

Results

Adjust the 
Plan
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12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All Project Permits 

 Project Design and Execution 

 Survey and Stability Monitoring  

 Dam Safety Monitoring and Coordination 

 Transport of all Support Materials, Equipment, Manpower  

 Project Success  

 Surface Cap Preparation 

 Planting of all Species 

 Water Monitoring 

 Completing all Reporting 

 Completing Project Reviews 

 Completing Monitoring Reports 

 Meeting Water Quality Standards  

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, and Division of Mining, to 

operate a mine in the region. 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards.  

13.0 Other Relevant Information 
If additional relevant information becomes available this data will be supplied for the PRM plan. 

14.0 References 
An Introductory Guide to Adaptive Management for Project Leaders and Participants 

http://www.for.gov.bc.ca/hfp/amhome/index.htm. Ministries of Forests and Range. 2008 

ADNR-Alaska Plant Material Center. A Revegetation Manual for Alaska. Stoney J. Wright. 2008 update 

http://dnr.alaska.gov/ag/RevegManual.pdf 

http://www.graniteseed.com/resources/pure-live-seed. 

3PPI, Preliminary Jurisdictional Determination, Updated April 2014  

SRK, Plan of Operations, Reclamation and Closure Plan, Donlin Gold Project, July 2012 
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PRM PLAN ID / NAME 
PRM-008, Material Site Restoration of Material Site Number 10, Getmuna 

Creek 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/15/2015 

WATERSHED NAME Crooked Creek, Getmuna Creek HUC10 190305010801 

T.R.S (Meridian) T. 21 N., R., 50 W., Sec 27, Seward Meridian 

MITIGATION SUMMARY 

Wetland Creation 80 acres 

Wetland Re-establishment 35 acres 

Wetland Rehabilitation acres 

Wetland Enhancement acres 

Wetland Preservation None 

Buffer Enhancement  40 acres 

Total Area of Mitigation 
80 acres 

93 acres lake fishery with riverine connections 

Years of Monitoring 
5 years  

10 Years  

 

1.0 Objectives 
Donlin Gold is proposing to create a new fish over-wintering and rearing habitat by connecting eight constructed material sites 

in the South Fork of Getmuna Creek. 

1.1 Project Description 

The gravel material sites at the confluence of the north and south forks of Getmuna Creek will consist of a series of eight 

excavated cells created by the excavation of material for the access road from the port site to the mine site. The gravel 

complex is close to both the south and north forks of Getmuna Creek, and with proper design will function as off-channel 

ponds to support fish population over-wintering as well as augment summer rearing habitat for all species found in the 

surrounding reaches of the creeks. Final manipulation of the gravel pit design can positively impact fish habitat. The gravel pit 

depth, side slopes, connection width, and size will all be engineered to encourage fish habitat. Figure 1 shows the locations of 

the material sites. 
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Figure 1 - PRM Site Location Map 
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The following mitigation objectives will be accomplished with the creation of fish overwintering and rearing habitats.  

 Create 93 acres of new aquatic features, gravel pit lakes. 

 Replace 35 acres of on-site wetland acres by creating new features. 

 Creating 40 acres of wetland buffers around the restored aquatic features. 

 Creating 80 acres of new wetlands on site. 

2.0 Site Selection Criteria 
Donlin Gold looked at numerous locations to improve fish habitat and wetland functions within the watershed. The site 

selection criteria (Table 1) for this project rated the project higher for fisheries than wetland function. One advantage of this 

project site is that fisheries and wetlands can both be augmented. Equipment transport will be through the mine road system. 

The project can begin once all material has been excavated from the material sites. This mitigation option benefits resident 

fish, migratory fish, and wetlands. 

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Watershed 

6. Credit Value Cost/Credit Ratio low? No 

7. Hydrology Does the site have sustainable hydrology? Yes 

8. Timing How soon could the work be started? Varies by individual component 

9. Contaminants Are their known contaminants? We will now by project startup 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Not contrary    

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes  

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes 

3.0 Site Protection Instrument 
In order for habitat creation, a Right of Entry permit will be required from the State of Alaska in order to work on and access 

their land. A material site permit from the State of Alaska will also be required for the material removal. Both permits will be 

noted on the master title plats providing a permanent protection for the location. 

4.0 Baseline Information 
The gravel site was measured at approximately 208 acres. The wetland impacts from the gravel removal are projected to 

include the loss of 35 acres of existing wetlands. The anadromous and resident fish populations are documented in the South 

Fork of Getmuna Creek and indicate a diverse number of species reside and use the reaches above and below the proposed 

gravel site for spawning and rearing. Initial evaluation of the topographic and satellite imagery suggests that remnant high 

water channels exist between the proposed material sites and the South Fork of Getmuna Creek. Aerial reconnaissance 

during July 2012 revealed that these are relict stream channels overgrown with vegetation with no surface connection to the 

South Fork of Getmuna Creek (OtterTail 2012). 
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5.0 Determination of Credits 
The project will calculate the final wetland credits from wetland evaluations during monitoring. It is estimated that the new 

lakes will have emergent scrub shrub habitat and will generate wetlands around 100% of the lake edges with the pond edges 

designed for fringe wetland habitat. Additional wetland buffer will be created around these fringes area. The ponds will be fully 

functional, lacustrine habitat with fish, wetland fringes, and a developing organic biomass. Wetlands will be verified and the 

functions calculated using the functional assessment methods approved by USACE and 2007 Wetland Manual. Donlin Gold 

proposes to create more wetlands on site than was originally on location. Table 2 lists the amount of habitat value estimated. 

Table 2 

Acres HGM Class 
Years to 

receive credits 
Total Credits 

93 acres of new ponds 

New 80 acres wetlands  

Replace 35 acres wetland 

New 40 acres of wetland  

buffer 

Lacustrine 

Riverine 

Flat 

Flat 

Construction 

plus 10 years 

Determined by monitoring 

6.0 Mitigation Work Plan 
The proposed material sites are located within a southern aspect alluvial fan. Given that downstream portions of Getmuna 

Creek successfully support a salmon spawning population, it is also known that winter groundwater movement occurs within 

the watershed upstream of the spawning locations. A southern alluvial fan is a highly probable source for groundwater gain. 

The downstream opened material cells would be fed by both the groundwater gain and surface water into the ponds. Over 

time, the pond would be filled by sediment as well as vegetation and become natural off channel habitat and wetlands. 

Conceptual drawings will be prepared showing the material cells of the gravel pits. The pit walls will be sloped (3 run to 1 rise), 

and all excess material will be re-spread. The pits will fill with groundwater and the water will flow from pit to pit and eventually 

out to Getmuna Creek (OtterTail 2012). The 90% pit design will be provided to USACE and the State of Alaska Fish and 

Game for approval. 

7.0 Maintenance Plan 
Donlin Gold plans to complete the work by excavating and grading to specified elevations and grades and to leave the site 

requiring little to no maintenance. No pumps, fencing or spraying is proposed. No maintenance is planned after the initial 

construction of the connections. If maintenance becomes necessary the adaptive management plan will address how each 

item will be maintained (removal of sediment, widen or deepening channels, planting trees, or adding vegetation, etc.). 

8.0 Performance Standards 
The new areas are expected to create additional salmon and resident fish overwintering and rearing habitats. The 

performance standards for new ponds and wetlands would include: 

 Increase in large woody debris; 

 Stable banks and connections, with ample revegetation; 
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 Presence of fish in and above the new ponds; and 

 Overwintering of fish in the constructed ponds. 

The overall performance standards will be a used to judge the success of the new habitat in Getmuna Creek. Once the project 

is completed, a fish survey will be conducted to determine the effectiveness of the newly created habitats. If no evidence of 

fish are found in the new reclaimed pond sections the work area shall be investigated against the original objective to 

determine if there were construction errors. The objective is to create suitable pools and off-channel ponds for overwintering 

fish with rearing habitat. Adaptive management may be employed at any time during the planning, construction, or operation 

of the site, if the proposed mitigation is not functioning as planned.  

9.0 Monitoring Requirements 
Yearly fish surveys will be performed for 10 years to determine if fish are occupying the sites. Complete fish surveys for fish 

population including abundance, species composition, and total length (TL) measurements in the gravel pits will also be 

documented. If after the five years of surveys it is determined the fish numbers are adequate (as determined by the State of 

Alaska Fish and Game, USACE and Donlin Gold), no further work will be done to improve or modify the habitat. Yearly pit 

surveys would also be conducted with the fish surveys to determine if the gravel pit reclamation was successful. Complete 

depth, reach, length, and side slope comparisons with photographs of the pits, in-channel features, at geo-referenced points 

will be compared over time. The pit surveys will ensure the side slopes are stable and the vegetation has established and is 

supporting fish habitat. Donlin Gold will complete profiles of the new connections including depth, length, width, bank width, in-

channel features, and floodplain photos at specific points to monitor the connections. The pit and connection surveys will 

determine if maintenance is required to improve the performance of the habitats. The yearly fish and pit survey reports would 

be sent to USACE and the State of Alaska Fish and Game. Monitoring will indicate when these pits are adding additional 

habitat to the system. 

10.0 Long Term Management Plan 
Long term monitoring of the geo-referenced points for erosion and change will take place for 10 years after the new habitats 

are created. Donlin Gold will monitor the new connections and pond and take depths, at the geo-referenced points to see if 

the new pit connections are changing depth over time. No long term maintenance is planned after the initial construction. If 

maintenance is identified, the adaptive management plan will be followed.  

11.0 Adaptive Management 
Donlin Gold will work with the local governments and the State of Alaska to determine when this PRM plan will be 

implemented. Donlin Gold will work with the community to schedule around subsistence times and uses. Donlin Gold will be 

flexible and adapt to changing water flow and weather conditions. This adaptive management process is designed to deal with 

the uncertainty of PRM field programs and allow for problem solving, and adjustments during design, implementation, and 

long term project management. To have a successful project, Donlin Gold will follow and complete the six steps in the 

adaptive management process (Graph 1). Within each step, several elements need to be completed. Depending on the details 

of the project, some steps may change, and implementation may vary. The elements identified in Adaptive Management are 

very similar to the steps outlined in the PRM requirements found in the 2008 Rule. An Adaptive Management plan requires a 

corrective action (adjustment) if the hypothesis or the original objective fails.  
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Graph 1: ADAPTIVE MANAGEMENT CYCLE (Ministries of Forests and Range 2008) 

 
The Adaptive Management Cycle consists of six steps including: 

Step 1: Assess the Problem. The complexity of the problem will detail the level of the assessment process. In the PRM 

program requirements, this is to the same as defining the objective, using the baseline information to determine how 

many credits there are in the project area. 

Step 2: Design a Plan. In the PRM program requirements, this is similar to the mitigation work plan. 

Step 3: Implement the Plan. In the PRM program requirements, this is comparable to the performance standards. 

Step 4: Monitor the Work. In the PRM program requirements, this is equivalent to the monitoring standards. 

Step 5: Evaluate the Results. In the PRM program requirements, this is related to a long term management plan. 

Step 6: Adjust: In the PRM program requirements this is related to the adaptive management plan. Adaptive management is 

the process of connecting and linking the information from the design, implementation, monitoring, and evaluation 

processes to make sure the PRM plan functions and performs as it was designed. If the monitoring program shows a 

correction is needed to the original plan, it is the responsibility of Donlin Gold management to adjust the program to 

meet the long term goals of the project. Adaptive management has the ability to evaluate the results and adjust the 

program to meet the overall objective. No PRM program design should be so rigid that it fails to meet the overall 

objective. Donlin Gold is fully committed to this framework to encourage a disciplined approach to a successful PRM 

project (Ministries of Forests and Range 2008). 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All Project Permits 
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 Project Design and Execution of this PRM plan 

 Fish Surveys and Geo-referenced Monitoring  

 All Plan Coordination 

 Transport of all Support Materials, Equipment, Manpower  

 Project Success 

 Completing all Reporting  

 Completing Project Reviews 

 Completing Monitoring Reports 

 Meeting Water Quality Standards During Construction 

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, to 

operate a mine in the region 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards.  

13.0 Other Relevant Information 
See attached maps and conceptual plans for additional information. 

 Getmuna Gravel Mine 2012, Ottertail 

 Material Site, MS10 Plan View, 2012, Donlin Gold 
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14.0 References 
An Introductory Guide to Adaptive Management for Project Leaders and Participants. 

http://www.for.gov.bc.ca/hfp/amhome/index.htm. (Ministries of Forests and Range 2008) 

OtterTail Technical Memo: Status of Mitigation Evaluations within the Crooked Creek Watershed, December 31, 2012 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME PRM-009, Pit Lake Development 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/16/2015 

WATERSHED NAME Crooked Creek  HUC10 190305010801 

T.R.S (Meridian) Mine Site 

MITIGATION SUMMARY 

Wetland Creation acres 

Wetland Re-establishment acres 

Wetland Rehabilitation acres 

Wetland Enhancement acres 

Wetland Preservation acres 

Buffer Enhancement  250 acres wetland buffer 

Total Area of Mitigation 1007 acres is completed size of lake 

Years of Monitoring 

10 Years for Lake 

5,10 years for the wetlands 

Treatment facility as required by ADEC 

 

1.0 Objectives 
Donlin Gold is proposing to develop two open pits for the Donlin Gold Mine. The first pit, the ACMA pit will grow into the Lewis 

pit, the second pit, resulting in a one large open pit. Upon mining termination, the large open pit is expected to fill with water 

creating a lake. This lake will be left as a landscape feature for use by terrestrial and avian wildlife. 

1.1 Project Description 

Open pit mining is proposed to occur over an approximate mine life of 30 years using a truck and shovel operation. 

Approximately 446 M tons (404.06 Mt) of backfill (primarily overburden and waste rock) would be placed into the combined pit. 

Pit highwalls would be stabilized based on the final engineering recommendations. Stable highwalls, suitable for raptor 

nesting, would be left in place. Upon closure, a pit lake would begin to form from the groundwater and surface water inflows. 

The void areas in the backfill will take an estimated eight years to fill before the pit lake forms. The lake will then slowly 

increase in size, to a maximum surface area of approximately 1,070 acres (433 ha). An approximate average lake level of 316 

ft mean sea level (msl) (96 msl) would be maintained at year 53. This average water level provides sufficient freeboard for the 
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design runoff event (100-year snowmelt plus a 100-year, 24-hour rainfall event) and the sequence of years with above-

average precipitation (SRK 2012). Figure 1 shows the locations of the pit lakes. 

Figure 1 - PRM Site Location Map 

 

The following mitigation objectives will be accomplished with the creation of the combined pit lake. 

• Create 1,007 acres of new aquatic features with a combined pit lake. 

• Create 250 acres of wetland buffer around the new lake feature. 
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2.0 Site Selection Criteria 
Potential wetland mitigation sites were selected based on the proximity to the project and the wetlands impacted within the 

watershed. Hydrology was considered in the watershed, since it will affect the long-term success of mitigation. Donlin Gold 

analysis has shown the importance for projects to be large enough to benefit the ecosystem, and generate acceptable credits 

to justify the expenditure for the credits returned. The first mitigation sites investigated by Donlin Gold were off the mine 

property to avoid conflicts with ongoing mine development. In this review of potential sites, Donlin Gold felt it prudent to review 

final mine features for wetland restoration, creation, and re-establishment opportunities. Donlin Gold looked at the largest 

available sections of lands amenable to treatments within the watershed. This site was selected since it is a large 

homogenous parcel and is capable of being converted to waters once the primary task is complete. This project site rated 

favorably in the Donlin Gold Site Selection Criteria as show in Table 1.  

Table 1 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Watershed 

6. Credit Value Cost/Credit Ratio low? Yes if time is not considered 

7. Hydrology Does the site have sustainable hydrology? Yes if time is not considered 

8. Timing How soon could the work be started? Not until end of mine life and the mine 
year 53 

9. Contaminants Are their known contaminants? Yes 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Reclamation and secondary uses are 
to be encouraged   

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes  

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes  

3.0 Site Protection Instrument 
Once completed, the pit lake will be held as a long-term mining claim and lease to ensure the discharge water quality meets 
State of Alaska Water Quality Standards. The lake water will go through the treatment facility before discharge to receiving 
waters. The treatment facility and all water quality issues are subject to ADEC jurisdiction. The operation of the treatment 
facility is not part of this plan. 

4.0 Baseline Information 
The proposed mine is located within a region characterized by vegetative communities including needleleaf, broadleaf and 

mixed forests, with variable communities including white spruce and black spruce forests, tamarack, broadleaf forests of 

balsam poplar and quaking aspen, and willow scrub. 

The major wetlands to be impacted by the pit lake will be HGM flat wetlands followed by slope wetlands, and riverine 
wetlands. The projected wetlands loss from the mine pit is approximately 878 acres. This project will replace the wetlands lost 
by the mining of the pit with fringe wetlands around the lake edge and a 1,007 acre pit lake. The pit itself is expected to be 
deep and surrounded by steep, high walls. As pit infilling takes place, water levels are expected to rise rapidly, which will 
prohibit development of biological activity. The surface water level will be low relative to the surrounding, steep pit walls. For 
these reasons, the habitat during this pit filling stage of development is expected to be limited to just lake water. Once the pit 
lake has reached hydraulic equilibrium (year 53), small littoral and riparian areas will begin to develop based on the pit 
geometry and surface water levels at the pits rims (ARCADIS July 2013). Figure 2 shows the expected outcome of the 
combined pits into one lake post reclamation. 
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Figure 2 – WRF Post Reclamation 

 

5.0 Determination of Credits 
The project will calculate the final available new wetlands during monitoring. It is estimated that the lake can generate a 25% 

fringe of HGM flat wetlands. The lake cannot be fully functional because the lake will not meet state water quality standards 

will not have fish, and the lake will take time to have wetland fringes and develop an organic biomass. The new fringe 

wetlands will be starting in a rock base and in an area with very little growth media. Hydrology will be readily available on the 

fringe of the pit lake. If a shore can be established, there will be adequate water and fines for the fringe wetland plants. Credits 

for the project will have to account for the original wetlands on the site and the new lake and wetlands. The final determination 

of value and credits cannot be made until the FA methodology is approved by USACE. 

Table 2 

Acres 
HGM 
Class 

New Wetlands Credit Timeline 

Total Credits:  
The credits generated will be subtracted 
from the credits lost from construction 

for a net gain or loss 

1,007 acre 
lake surface 
 
25%Fringe 
around lake 

Lacustrine 
 
 
Flat 
Wetland 

Value to be 
determined. 

To be determined  The credit value will be determined by 
monitoring. Final FA methodology to be 
approved by USACE 
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6.0 Mitigation Work Plan 
During active mining, reclamation activity in and around the open pit(s) would be limited to controlling erosion on the haul 
roads to prevent degradation to adjacent undisturbed areas. Upon final mine closure, haul roads in and around the pit would 
be smoothed of all berms except those necessary for erosion control and public safety. The safety berms would be far enough 
from the high walls to prevent damage in the event of failure. Road cuts and fills would be re-contoured and roadbeds would 
be ripped and scarified where necessary. Final pit and road grading would be designed to boost waste rock deposition at the 
upper pit benches to encourage final littoral edges at the 316 ft mean sea level design elevation for water. 

7.0 Maintenance Plan 
Donlin Gold will provide for the free flow of all surface water into ditches and swales draining to the pit. Donlin Gold will identify 
any areas requiring cleanup or site grading to provide for surface drainage after initial site restoration has been completed. 
Donlin Gold will remove all debris from ditches and swales. In the final design configuration of the site, Donlin Gold will 
encourage the creation of riparian and littoral habitats at the final pit lake and rock edges. Waste backfill and debris will be 
used to fill pit edges for shallow littoral habitats for wildlife. 

8.0 Performance Standards 
To allow for pit lake development, the closure plan will be followed. Upon closure, the pit will fill with surface and ground water 

sources. The lake water will be useable and accessible to the local wildlife of the area. Preliminary predictions of water quality 

in the pit lake, as reported in the pit lake modeling assessment by in 2012, suggests that the overall pit lake water quality will 

not meet Alaska’s most stringent water quality limits, as defined by 18 AAC 70, Water Quality Standards (as amended April 8, 

2012) and the Alaska Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances (as 

amended through December 12, 2008). However, it is anticipated that the pit lake water will not be toxic to avian and 

terrestrial wildlife that will use the area (SRK 2012). 

9.0 Monitoring Requirements 
To allow for pit lake development, the closure plan will be followed. Upon closure, the pit will fill with surface and ground water 
sources. The lake water will be useable and accessible to the local wildlife of the area. Preliminary predictions of water quality 
in the pit lake, as reported in the pit lake modeling assessment in 2012, suggests the overall pit lake water quality will not meet 
Alaska’s most stringent water quality limits, as defined by 18 AAC 70, Water Quality Standards (as amended April 8, 2012) 
and the Alaska Water Quality Criteria Manual for Toxic and Other Deleterious Organic and Inorganic Substances (as 
amended through December 12, 2008). However, it is anticipated the pit lake water will not be toxic to avian and terrestrial 
wildlife that will use the area (SRK 2012). The wetland objective is for 250 acres of wetlands around the fringe of the lake. To 
be measured at year 10. 

10.0 Long Term Management  
Long term monitoring for erosion and stream relocation below the treatment facility will take place for 10 years after the lake 
pits combine. The pit highwalls will be monitored for failures and mapped for ground movement. Based on the wetland reports 
received in year 5 and 10 after closure, a determination will be made if any further wetland treatments are required. The 
capital and operating costs for the water treatment plant, as well as the cost of long-term monitoring, were developed to fund 
post-closure activities. If maintenance is identified the adaptive management plan will be followed. 
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11.0 Adaptive Management 
Donlin Gold will work with the local governments; the State of Alaska and USACE determine when this PRM plan will be 

implemented. Donlin Gold will work with the community to schedule around subsistence times and uses. Donlin Gold will be 

flexible and adapt to changing water flow and weather conditions. This adaptive management process is designed to deal with 

the uncertainty of PRM field programs and allow for problem solving, and adjustments during design, implementation, and 

long term project management. To have a successful project, Donlin Gold will follow and complete the six steps in the 

adaptive management process (Graph 1). Within each step, several elements need to be completed. Depending on the details 

of the project, some steps may change, and implementation may vary. The elements identified in Adaptive Management are 

very similar to the steps outlined in the PRM requirements found in the 2008 Rule. An Adaptive Management plan requires a 

corrective action (adjustment) if the hypothesis or the original objective fails.  

Graph 1: ADAPTIVE MANAGEMENT CYCLE (Ministries of Forests and Range, 2008) 

 
The Adaptive Management Cycle consists of six steps including: 

Step 1: Assess the Problem. The complexity of the problem will detail the level of the assessment process. In the PRM 

program requirements this is the same as defining the objective, using the baseline information to determine how many credits 

there are in the project area. 

Step 2: Design a Plan. In the PRM program requirements, this is similar to the mitigation work plan. 

Step 3: Implement the Plan. In the PRM program requirements, this is comparable to the performance standards. 

Step 4: Monitor the Work. In the PRM program requirements, this is equivalent to the monitoring standards. 

Step 5: Evaluate the Results. In the PRM program requirements, this is related to a long term management plan. 

Step 6: Adjust: In the PRM program requirements this is related to the adaptive management plan. Adaptive management is 

the process of connecting and linking the information from the design, implementation, monitoring, and evaluation processes 
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to make sure the PRM plan functions and performs as it was designed. If the monitoring program shows a correction is 

needed to the original plan, it is the responsibility of Donlin Gold management to adjust the program to meet the long term 

goals of the project. Adaptive management has the ability to evaluate the results and adjust the program to meet the overall 

objective. No PRM program design should be so rigid that it fails to meet the overall objective. Donlin Gold is fully committed 

to this framework to encourage a disciplined approach to a successful PRM project (Ministries of Forests and Range 2008). 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 Project Design and Execution of this Plan 

 Site Monitoring  

 All Coordination 

 Transport of all Support Materials, Equipment, Manpower  

 Project Success  

 All Reporting  

 Project Reviews 

 Monitoring Reports 

 Meeting Water Quality Standards During Construction and Operation 

 Operation of the Water Treatment Plant 

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division, of Mining, to 

operate a mine in the region. 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards. 

13.0 Other Relevant Information 
For more information on the final pit lake design, see the mine closure plan: SRK, Plan of Operations, Reclamation and 

Closure Plan, Donlin Gold Project, July 2012. 

14.0 References 
An Introductory Guide to Adaptive Management for Project Leaders and Participants. (Ministries of Forests and Range 2008). 

http://www.for.gov.bc.ca/hfp/amhome/index.htm. 

Arcadis, Ecological Risk Assessment for the Proposed Future ACMA Pit Lake, for Donlin Gold LLC, January 15, 2013 

SRK, Plan of Operations, Reclamation and Closure Plan, Donlin Gold Project, July 2012 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME PRM-010, Getmuna Falls Removal of Obstruction 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/15/15 

WATERSHED NAME South Fork Getmuna Creek HUC10 190305010801 

Location (NAD 83) 61.810657°N, -158.553416°W  

MITIGATION SUMMARY 

Wetland Creation acres 

Wetland Re-establishment acres 

Wetland Rehabilitation acres 

Wetland Enhancement acres 

Wetland Preservation acres 

Buffer Enhancement  acres 

Total Area of Mitigation 10,560 linear feet of stream 

Years of Monitoring 10 Years  

1.0 Objectives 
The objective of this PRM is to remove an existing obstruction, allowing additional anadromous fish habitat above the South 

Fork Getmuna Creek Falls to be accessed. A series of low falls and cascades located within an incised gorge limits upstream 

access for some or all smaller resident fish and juvenile salmon. The removal of this partial obstruction would provide 

unrestricted access to about 2 miles (3.2 km) of fish spawning and rearing habitat upstream of the existing barrier. 

1.1 Project Description 

The project would provide access to fish spawning and rearing habitat in the upper reaches of the South Fork of Getmuna 

Creek by removing the natural migration barrier. This barrier is composed of a series of connected waterfalls and cascades 

that restrict migration for some fish species and age classes into the upper reaches of the South Fork. Currently, the upper 

reaches (approximately 2 miles, 3.2 km) of the South Fork Getmuna Creek may not be accessible to salmon, as indicated by a 

complete absence of observed salmon upstream of the natural barrier during annual aerial fish surveys. The barrier is a series 

of cascades and low falls located within an incised gorge. The highest observed vertical fall located near the lower end of the 

gorge is about 3.75 feet (1.14 m) over a distance of about 15 feet (4.6 m) horizontal. This fall is part of a cascade and fall 

series that drops about 6 feet (1.8 m) over 50 feet (15.2 m) horizontal without any intermediate resting pools. The remainder of 

the barrier is low head with higher gradient cascades at about 6% slope. Alteration of this barrier will encourage migration by 

species in search of potential spawning and rearing habitats that are quite extensive in the upper watershed. The upper 

watershed appears to be underutilized by fish species (OtterTail 2012). The location of South Fork of Getmuna Creek is 

shown on Figure 1. 
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The following mitigation objectives will be accomplished with the removal of the obstructions: 

• Restore or create fish habitat to 2.0 miles of stream and stream channels 

Figure 1  PRM Site Location Map 
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2.0 Site Selection Criteria 
Donlin Gold looked at locations to improve fish habitat and wetland functions within the watershed. These functions will be 

independent of operations at the mine. The site selection criteria (Table 1) for this project rated the project much higher for 

fisheries and lower for wetland functions. One major advantage of this project is the low surface disturbance at the site. 

Equipment transport can limit upland and wetland surface disturbance. Access for blasting can be gained by helicopter or by 

winter vehicle access limiting surface disturbance. This mitigation option benefits resident and migratory fish populations and 

therefore qualifies for the greatest number of mitigation credits for fisheries in the watershed.  

Table 1 Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Watershed 

6. Credit Value Cost/Credit Ratio low? Yes 

7. Hydrology Does the site have sustainable hydrology? Yes 

8. Timing How soon could the work be started? Available immediately 

9. Contaminants Are there known contaminants? None other potential from nitrates  

10. Land Management 
Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Not in plan, too specific 

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes  

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Indirectly 

3.0 Site Protection Instrument 
For work to take place in South Fork of Getmuna Creek, a Right of Entry permit would be required from the landowner to work 

on and access their land. After the land owner provides permission for the work, clearing of the obstruction can take place 

allowing the stream habitat to become available. There is no need for long-term site protection. The stream is not at risk.  

4.0 Baseline Information 
The South Fork of Getmuna Creek originates in a small, lake-filled cirque bordered by peaks to the west and south. Arctic 

grayling are known to use headwater lakes for post-breakup spawning because the lakes tend to warm more rapidly than 

other surface waters. The cascade/falls are likely not a barrier to adult salmon but may be a partial barrier to smaller Arctic 

grayling and almost a complete barrier (at least the lower 3.75 feet (1.14 m) drop) to juvenile salmon. Fish sampling was 

conducted on July 27, 2012 above the falls at 61.810657°N, -158.553416°W (NAD 83). Three Dolly Varden <120 mm, one 

Dolly Varden <80 mm, one Dolly Varden <300 mm, and two slimy sculpin <80 mm were captured. None of the five Pacific 

salmon species, juvenile or adult, have been documented upstream of the barrier (OtterTail 2012). 

5.0 Determination of Credits 
Credits will be determined by how much riverine salmon habitat becomes available to smaller Arctic grayling and juvenile 

salmon. Table 2 estimates the length and amount of habitat value added. 
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Table 2 Determination of Credits 

Number Obstructions 
Removed 

After 10 Years of Monitoring Verified 
Reaches Added (Linear Feet) 

Net Length of Reaches of Stream 
Added to System (Linear Feet) 

One Series of Falls Estimated 10,560 LF Estimated 10,560 LF 

 

6.0 Mitigation Work Plan 
The barrier is located approximately two-thirds upstream on the South Fork Getmuna Creek at approximately latitude 

61.810657°N, longitude -158.553416°W. Fish will first be removed from the area prior to any work. The rocks targeted for 

reduction will be drilled and then set with explosives. Following safety protocols, the charges will be detonated, reducing the 

rocks to smaller rocks, and eventually to rubble. This will create shorter steps for fish passage and make a series of pools in 

the incised gorge. The site condition will be evaluated and if a second round of explosives is required, the rocks will be drilled 

and charges detonated. The charges will be sized to reduce the blast pressure in the water, and the amount of debris 

deposited on land. Donlin Gold is willing to perform more than one round of drilling and blasting to create passage pools if 

necessary. 

7.0 Maintenance Plan 
No maintenance would be required after the initial round of blasting. If maintenance is identified and becomes necessary, the 

adaptive management plan will address how each item will be handled. 

8.0 Performance Standards 
Once the project is completed, yearly fish surveys would take place for 10 years after the blasting to determine if the removal 

was successful. If after five years of surveys, it is determined the fish numbers are adequate (by the Alaska Department of 

Fish and Game (ADF&G), USACE, and Donlin Gold), further stream alterations would not occur. 

9.0 Monitoring Requirements 
Aerial and stream fish surveys would be performed by Donlin Gold for 10 years after the blasting. The survey reports would be 

sent to USACE and ADF&G. Donlin Gold would continue to monitor the alteration impacts associated with the improved 

habitat access. 

10.0 Long Term Management Plan 
Long term monitoring of the falls for erosion and stream movement as a result of the blasting will take place for 10 years after 

the work is completed. Stream surveys for fish population abundance, species composition, and total length (TL) 

measurements both upstream and downstream of the previous blockage location will be documented. A complete profile of 

the stream, including depth, reach length, and slope of the stream, with photos of banks, in-channel features, and floodplain 

specifications at specific points will be conducted to compare and contrast the before and after effect of the barrier removal on 

the stream system. 
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11.0 Adaptive Management 
Donlin Gold will work with the local governments and the State of Alaska to determine when this PRM plan will be 

implemented. Donlin Gold will work with the communities to schedule around subsistence times and uses. Donlin Gold will be 

flexible and adapt to changing water flow and weather conditions. This adaptive management process is designed to deal with 

the uncertainty of PRM field programs and allow for problem solving, and adjustments during design, implementation, and 

long term project management. To have a successful project, Donlin Gold will follow and complete the six steps in the 

adaptive management process (Figure 2). Within each step, several elements need to be completed. Depending on the details 

of the project, some steps may change and implementation may vary. The elements identified in Adaptive Management are 

very similar to the steps outlined in the PRM requirements found in the 2008 Rule. An Adaptive Management plan requires a 

corrective action (adjustment) if the hypothesis or the original objective fails. 

Figure 2 Adaptive Management Cycle (Ministries of Forests and Range 2008) 

 
The Adaptive Management Cycle (Ministries of Forests and Range 2008) consists of six steps: 

Step 1: Assess the Problem. The complexity of the problem will detail the level of the assessment process. In the PRM 

program requirements, this is the same as defining the objective, using the baseline information to determine how many 

credits there are in the project area. 

Step 2: Design a Plan. In the PRM program requirements, this is similar to the mitigation work plan. 

Step 3: Implement the Plan. In the PRM program requirements, this is comparable to the performance standards. 

Step 4: Monitor the Work. In the PRM program requirements, this is equivalent to the monitoring standards. 

Step 5: Evaluate the Results. In the PRM program requirements, this is related to a long term management plan. 

Step 6: Adjust: In the PRM program requirements, this is related to the adaptive management plan.  
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Adaptive management is the process of connecting and linking the information from the design, implementation, monitoring, 

and evaluation processes to make sure the plan functions and performs as it was designed. If the monitoring program shows a 

correction is needed to the original plan, it is the responsibility of Donlin Gold management to adjust the program to meet the 

long term goals of the project. Adaptive management has the ability to evaluate the results and adjust the program to meet the 

overall objective. No PRM program design should be so rigid that it fails to meet the overall objective. Donlin Gold is fully 

committed to this framework to encourage a disciplined approach to a successful PRM project. 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All project permits 

 Project design and execution of this PRM plan 

 Fish surveys and monitoring  

 Plan coordination 

 Transport of all support materials, equipment, manpower  

 Project success  

 Completing all reporting  

 Completing all project reviews 

 Completing all monitoring reports 

 Meeting water quality standards during operation 

 Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, Land 

and Water to operate a mine in the region 

Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. The District Engineer would 

receive at least 120 days notification in advance of any termination or revocation. The financial assurance would phase out 

when USACE determines the mitigation sites are successful in accordance with the above performance standards.  

13.0 Other Relevant Information 
Photographs of the site location and its barriers are attached. Pictures 1 – 4 and Picture 8 were excerpted from Appendix A of 

the technical memo, Mitigation Evaluations within the Crooked Creek Watershed (OtterTail 2012). 

14.0 References 
Ministries of Forests and Range (British Columbia, Canada). 2008. An Introductory Guide to Adaptive Management for Project 

Leaders and Participants. http://www.for.gov.bc.ca/hfp/amhome/index.htm.  

OtterTail Environmental, Inc. (OtterTail). 2012. Technical Memo: Status of Mitigation Evaluations within the Crooked Creek 

Watershed. December 31, 2012. 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 
PLAN 

 

PRM PLAN ID / NAME PRM–011, Reconnect Backwater Sloughs to Main Channel of Crooked Creek 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/15/2015 

WATERSHED NAME Crooked Creek HUC10 190305010801 

T.R.S (Meridian) Township 24 North, Range 48 West, Section 32, Seward Meridian 

MITIGATION SUMMARY 

Wetland Creation N/A 

Wetland Re-establishment N/A 

Wetland Rehabilitation N/A 

Wetland Enhancement N/A  

Wetland Preservation N/A 

Buffer Enhancement  N/A 

Total Area of Mitigation acres 

Years of Monitoring 10 years  

1.0 Objectives 
The objectives of this PRM are: 

 Increase the quantity of existing river channel habitat for spawning fish. 

 Create new fish spawning and rearing habitat. 

1.1 Project Description 

The existing Crooked Creek stream is a meander channel with riffles and bank pools that provide good coho salmon habitat. 

The existence of beaver dams upstream may be blocking passage of spawning coho salmon. More suitable pools and off-

channel ponds may be possible to construct. Removal of these barriers and creation of additional rearing habitat may increase 

the number of salmonids, predominately coho salmon, migrating up Crooked Creek, and into these new areas. Annual aerial 

escapement estimates confirm annual returns and suggest a correlation between escapement, and the existence of beaver 

dam barriers (Ottertail 2012). The location of Crooked Creek is shown on Figure 1. 
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Figure 1 PRM Site Location Map 
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The following mitigation objectives will be accomplished with the creation of areas for spawning and rearing habitat for 

salmonids in Crooked Creek: 

 Create unknown acres of new wetlands or aquatic features. 

 Create unknown linear feet of new stream channels 

2.0 Site Selection Criteria 
Donlin Gold looked at locations to improve fish habitat and wetland functions within the watershed. These functions will be 

independent of operations at the mine. The site selection criteria for this project rated the project much higher for fisheries and 

lower for wetland functions. Improving fisheries functions could take place while the mine is still operational. This mitigation 

option benefits resident and migratory fish populations, and therefore helps improve fishery habitat in the watershed. Table 1 

outlines the site criteria and definition of that criteria, the table also identifies how these two sites align with the necessary 

criteria.  

Table 1 Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability Provides long duration, low maintenance costs? Yes 

2. Viability Likelihood of sustainability good? Yes 

3. Success Are the standards of success measurable? Yes 

4. Provides Value Fulfills functional replacement in watershed or regional value needs? Yes 

5. In Watershed Within affected watershed, sub-basin or basin? Yes, Crooked Creek Watershed 

6. Credit Value Cost/Credit Ratio low? Reasonable Costs 

7. Hydrology Does the site have sustainable hydrology? Yes 

8. Timing How soon could the work be started? Upon CMP approval 

9. Contaminants Are there known contaminants? Not likely in undisturbed sites 

10. Land Management 
Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Not contrary to land plan  

11. Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes  

12. Ecological - Terrestrial Enhances terrestrial carrying capacity in the watershed? Yes  

3.0 Site Protection Instrument 
Appropriate protection of established sites is invaluable to the mitigation process. Gaining support, establishing good 

communication and continual coordination with interested parties is essential to the success of the programs. Steps would be 

taken to identify the optimal protection needs and implement them.  

The lands adjacent to Donlin Creek are owned by The Kuskokwim Corporation (TKC) and the Calista Corporation. 

Coordination with TKC, Calista, and relevant agencies (i.e., U.S. Army Corps of Engineers [USACE], Alaska Department of 

Fish and Game [ADF&G]) would help to establish the most effective protection measures to be implemented at each site. It is 

likely that this stream enhancement project would fall under jurisdiction of the State of Alaska and the USACE and Donlin Gold 

would look to them for guidance and technical support on the project moving forward. 

Providing detailed information regarding established stream restoration projects would be beneficial to TKC, Calista, and other 

parties that have a vested interest. Project documentation that would be provided to parties would be a short summary of work 

in progress, including project coordinates, maps and photographs of the project location.  
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Onsite protections would be placed at site locations, examples include onsite signage. Listed below are a few examples of site 

protection that will be placed onsite: 

 Generalized signage stating, “Stream Restoration in Process” and/or “No Fishing, Spawning Area Rehabilitation 

Project” at upstream and downstream extents; 

 Detailed signage to explain project components and restoration importance to the region; and 

 Primary maintenance party contact information onsite. 

4.0 Baseline Information 
Aerial reconnaissance and channel crossing surveys were conducted in August 2012. Numerous cross-channel beaver dams 

were noted during the survey. Based on this and observations made during a tracer experiment carried out in September 

2012, adequate rearing habitat currently exists to support potential spawning activity due to the stream characteristics. More 

importantly, it does not appear that either in-channel or off-channel pond construction would be desirable or necessarily 

enhance coho salmon-rearing habitats.  

5.0 Determination of Credits 
Credits will be determined by how much riverine habitat is ultimately created and becomes available to coho salmon. Credits 

would be ranted for the linear feet of new habitat established. Table 2 lists the length and amount of habitat value added. This 

measurement will be a linear measurement of how much habitat is created based upon how many beaver dams are breached 

to add new spawning reaches to Crooked Creek. 

Table 2 Determination of Credits 

Number of Beaver Dams 
Breached 

After 10 Years of Monitoring Verified 
Reaches Added (Feet) 

Net Length of Reaches from Monitoring 
Added to System (Feet) 

Unknown Unknown Unknown 

 

6.0 Mitigation Work Plan 
All work will take place in old stream channels. Low ground pressure vehicles will be used to reduce the onsite impact and to 

excavate and remove the material. All aspects of removal and creation will be determined in advance, and a detailed map will 

be created showing the locations of each change. The size of all dams that will be removed (height, width, and length) will be 

detailed on the map. The map will also show pools, other beaver dams, and the apparent obstructions to fish passage. The 

new off-channel fish habitat locations and overburden waste disposal sites will be identified. A total geo-referenced photo 

inventory will be produced showing the process of converting the beaver dams and back water areas into fish habitat. The 

new habitat index will catalog all connections created (depth, width, length, location, and the potential habitat type).  

OtterTail recommends collecting the following baseline data: 

 Map of all identifiable pools, beaver dams, apparent obstructions to fish passage, off-channel connected fish habitat; 

 Map of potential off-channel pool locations; 

 Location of potential heavy equipment access routes; 

 Location of potential overburden waste disposal locations should off-channel pools be developed; 
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 Wetlands that may be effected by any construction process and materials; 

 Characteristics of beaver dams (height, width, and length); 

 Downstream reach characteristics at each beaver dam site;  

 Photos to aid in estimate of scope of removal work; and  

 Characteristics of the pools created by dams (depth, width, length) 

7.0 Maintenance Plan 
Donlin Gold plans to complete the work by excavating and grading to specified elevations and grades and to leave the site 

requiring little to no maintenance. No pumps, fencing, or spraying is proposed. No maintenance is planned after the initial 

construction of the connections. If maintenance becomes necessary, the adaptive management plan will address how each 

item will be maintained (removal of sediment, planting trees, changing channels, or adding vegetation, etc.). 

8.0 Performance Standards 
Performance standards are determined to objectively evaluate the status of the mitigation measures. Performance of the 

beaver dam removal includes establishment of anadromous and resident fish spawning and rearing habitat and redd 

production with the ultimate goal of fish population increases in Donlin Creek. Performance standards for barrier removal 

would include: 

 Presence of salmon above the removed beaver dams; 

 Presence of redds above the removed beaver dams; and 

 Presence of juvenile anadromous fish and other resident species using the newly connected off-channel habitat. 

The overall performance standards will be a long term goal of increased fish production in Donlin Creek. Long term 

management and monitoring will hopefully indicate that these locations are adding to the overall increased performance of the 

system. 

9.0 Monitoring 
Donlin Gold will perform aerial and fish surveys yearly for 10 years after the new reaches and habitat areas are complete. Fish 

surveys will document abundance and species composition above and below the new connections. Donlin Gold will complete 

profiles of the new connections, including depth, length, width, bank width, in-channel features and take floodplain photos at 

specific points to monitor the before and after effects on the stream system. Fish survey reports would be sent to USACE and 

the State of Alaska Fish and Game for their information and databases. Reports will document the linear feet of new habitat 

established. The fish surveys for the new reaches will be included in the reports to USACE and the State of Alaska Fish and 

Game. 

10.0 Long Term Management Plan 
Decisions for long term management need to be addressed for perpetuation of the project and to ensure goals continue to be 

met after the initial five year mitigation phase of the project has been completed. Once performance standards have been met, 

monitoring and management would adjust from a seasonal approach to a longer interval monitoring plan of five years. The 

best approach for long term management is ensuring that the appropriate agencies are apprised of the project, have agreed 

on the intended goals and are committed to long term success of the project. Long term management plans are to return to 
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these sites on intervals of five years during spawning seasons to determine the productively of these sites. Donlin Gold would 

be financially responsible for the long term management of these sites. However, it is unlikely that many resources would be 

needed for upkeep of these sites. 

11.0 Adaptive Management 
Donlin Gold will work with the local governments, the State of Alaska and USACE to determine when this PRM plan will be 

implemented. Donlin Gold will work with the community to schedule around subsistence times and uses. Donlin Gold will be 

flexible and adapt to changing water flow and weather conditions. This adaptive management process is designed to deal with 

the uncertainty of PRM field programs and allow for problem solving, and adjustments during design, implementation, and 

long term project management. To have a successful project, Donlin Gold will follow and complete the six steps in the 

adaptive management process (Figure 2). Within each step, several elements need to be completed. Depending on the details 

of the project some steps may change and implementation may vary. The elements identified in Adaptive Management are 

very similar to the steps outlined in the PRM requirements found in the 2008 Rule. An Adaptive Management plan requires a 

corrective action (adjustment) if the hypothesis or the original objective fails.  

Figure 2 Adaptive Management Cycle (Ministries of Forests and Range 2008) 

 

The Adaptive Management Cycle (Ministries of Forests and Range 2008) consists of six steps: 

Step 1: Assess the Problem. The complexity of the problem will detail the level of the assessment process. In the PRM 

program requirements, this is the same as defining the objective, using the baseline information to determine how many 

credits there are in the project area. 

Step 2: Design a Plan. In the PRM program requirements, this is similar to the mitigation work plan. 

Step 3: Implement the Plan. In the PRM program requirements, this is comparable to the performance standards. 

Step 4: Monitor the Work. In the PRM program requirements, this is equivalent to the monitoring standards. 

Assess the 
Problem

Design 
Solution 

Implement 
Plan

Monitor 
Results

Evaluate 
the Results

Adjust the 
Plan
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Step 5: Evaluate the Results. In the PRM program requirements, this is related to a long term management plan. 

Step 6: Adjust: In the PRM program requirements, this is related to the adaptive management plan.  

Adaptive management is the process of connecting and linking the information from the design, implementation, monitoring, 

and evaluation processes to make sure the PRM plan functions and performs as it was designed. If the monitoring program 

shows a correction is needed to the original plan, it is the responsibility of Donlin Gold management to adjust the program to 

meet the long term goals of the project. Adaptive management has the ability to evaluate the results and adjust the program to 

meet the overall objective. No PRM program design should be so rigid that it fails to meet the overall objective. Donlin Gold is 

fully committed to this framework to encourage a disciplined approach to a successful PRM project. 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 All Project permits 

 Project design and execution of this PRM plan 

 Site survey 

 Monitoring  

 All plan coordination 

 Transport of all support materials, equipment, manpower  

 Project success  

 All reporting  

 Project reviews 

 Fish and monitoring reports 

 Maintenance 

 Remedial measures; Adaptive Management 

 Meeting water quality standards during construction  

Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of Mining, Land and Water 

to operate a mine in the region. Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions. 

The District Engineer would receive at least 120 days notification in advance of any termination or revocation. The financial 

assurance would phase out when USACE determines the mitigation sites are successful in accordance with the above 

performance standards.  

13.0 Other Relevant Information 
If additional relevant information becomes available, this data will be supplied for the PRM plan. 

14.0 References 
Ministries of Forests and Range (British Columbia, Canada). 2008. An Introductory Guide to Adaptive Management for Project 

Leaders and Participants. http://www.for.gov.bc.ca/hfp/amhome/index.htm.  

OtterTail Environmental, Inc. (OtterTail). 2012. Technical Memo 108: Status of Mitigation Evaluations within the Crooked 

Creek Watershed. December 31, 2012. 
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PRM PLAN ID / NAME PRM-012, All-Terrain Vehicles (ATV ) Trail Hardening Projects 

DESIGN LEVEL CONCEPTUAL VERSION 02 DATE 7/10/2015 

WATERSHED NAME 

Kuskokwim River basin (Figure 1): various locations 

where potential ATV Trail Hardening projects have been 

identified  

HUC10 various 

T.R.S (Meridian) varies 

MITIGATION SUMMARY 

Wetland Creation 0.00 acres 

Wetland Re-establishment 0.00 acres 

Wetland Rehabilitation various acres (depends on specific trail hardening projects) 

Wetland Enhancement 0.00 acres 

Wetland Preservation 0.00 acres – May vary by project/site. 

Buffer Enhancement  0.00 acres 

Total Area of Mitigation acres varies (depends on the specific trail hardening projects) 

Years of Monitoring 10 Years 

 

1.0 Objectives 
Determine a method to measure the functional benefit of hardening damaged ATV trails in the watershed, based on the 

Magee Rapid FA Method. 

1.1 Project Description: 

Environmental impacts associated with the degradation of all-terrain vehicle (ATV) trails have become a serious concern in 

many locations in Alaska. Where ATV trails cross wetlands, alpine areas, steep slopes, and other areas with sensitive soil 

conditions, trails can become mucky, rutted and eroded. Such areas are referred to as degraded trail segments. Degraded 

trails develop when trail use exceeds the trail’s natural carrying capacity (Meyer 2002). 

Environmental problems associated with ATV trail damage include removal of vegetation, disruption and compaction of the 

soil surface, and alterations to site hydrology. In areas where there are shallow depths to permafrost, ATV disturbances can 
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cause permafrost thaw (Arp and Simmons 2012). In addition, degraded trails may have indirect effects on wildlife and site 

aesthetics. 

Various methods designed to reduce ATV damage in wetland habitats have been employed in Alaska in recent decades. In 

general, these methods focus on limiting ATV traffic to a single, hardened trail. There is the tendency for trails in wetland 

areas to become widened and/or braided as the initial single trail becomes degraded and difficult to maneuver an ATV. Trail 

hardening systems, such as the Presto Geoblock® system, have been constructed in several areas in Alaska.  

In wetland habitats, ATV impacts affect specific wetland functions such as detrital export and storm and floodwater storage to 

varying degrees. In order to provide a quantitative measurement of these effects, this plan uses A Rapid Procedure for 

Assessing Wetland Functional Capacity (Magee and Hollands 1998). This method (termed herein as the Magee rapid 

functional assessment [FA] method) provides numerical scores for up to eight functions for each wetland using measured 

characteristics such as frequency of flooding, plant species diversity, and microrelief of the wetland surface.  

A detailed analysis of how the Magee Rapid FA method was used to estimate changes in wetland functionality in ATV impact 

areas is presented in Appendix A. This is followed by a method for estimating gains in function for proposed trail hardening 

projects (Appendix B). A data form for this method to be used in specific project proposals is included in Appendix C.  
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Figure 1 - PRM Site Location Map 

Table 1- Summary of Mitigation Objective.  
 

 Restore various acres of previously disturbed wetlands, depending on specific projects. 

 Restore limited number of linear feet of disturbed stream channels, where ATV trails cross small channels 

 Create _0_ acres of new wetlands or aquatic features. 

 Create _0_ linear feet of new stream channels 

 Restore fish passage in _0_ locations where historic mining activity has created barriers. 

 Create new fish habitat in _0_ locations. 

 Create or preserve _0_ acres of upland buffers around restored aquatic  features. 

Table 2 - Current Ecological Condition (disturbed ATV trail) vs. Post Restoration Predictions 
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Evaluation Parameters Current Post Net Change  Fish Facts Current Post 

Wetland Acres various various 0  N/A   

Waterbody Acres none none 0  N/A   

Non-Wetland Acres N/A N/A N/A  N/A   

Total Acres various various 0  N/A   

Disturbed Acres various restored various  N/A   

Intermittent Streams (LF) minor # restored minor #  N/A   

Perennial Streams (LF) minor # restored minor #  N/A   

Number of Vegetation Types typically 2 typically 3 1  N/A   

Dominant Vegetation Type 
Typically 

emergent 

Typically 

shrub 

Emergent 

to shrub 

 
N/A 

  

Number of 

Hydrogeomorphic (HGM) 

Types 

Typically 3 Typically 3 

0  

N/A 

  

Dominant HGM Type 
Flat most 

common 

Flat most 

common 

none  
N/A 

  

Number of Cowardin Types typically 2 typically 3 1  N/A   

Dominant Cowardin Type 

Most 

common: 

PEM1B 

Most 

common: 

PEM1/SS1

B 

commonly 

shrubs 

return 

 

N/A 

  

Number of Fish Species 

Present 
N/A N/A 

N/A  
N/A 

  

Dominant Fish Species N/A N/A N/A  N/A   

Recreational Use Area some some No change  N/A   

Subsistence Use Area Yes Yes No change  N/A   

Educational Outreach Area No Yes 

Potential 

for 

outreach 

area 

 

N/A 

  

Scientific Research Area rare rare No change  N/A   

Land Ownership Multiple Multiple No change  N/A   

 

Table 3a - Current Functional Capacity Units (FCUs) vs. Post Restoration Prediction for Each Wetland 

Functiona 
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Function name Current FCUs 

(per acre) 

Post FCUs 

(per acre) 

Net Change in FCUs 

(per acre) 

1.  Modification of Groundwater 

Discharge 

   

Slope 0.47 0.40 +0.07 

Flat 0.44 0.39 +0.05 

Riverine 0.53 0.47 +0.06 

Depressional 0.44 0.39 +0.05 

Lacustrine Fringe N/A N/A N/A 

2.  Modification of Groundwater 

Recharge 

   

Slope N/A N/A N/A 

Flat 0.57 0.62 -0.05 

Riverine 0.67 0.72 -0.05 

Depressional 0.57 0.62 -0.05 

Lacustrine Fringe 0.67 0.72 -0.05 

3.  Storm & Floodwater Storage    

Slope 0.62 0.52 +0.10 

Flat 0.53 0.46 +0.07 

Riverine 0.54 0.46 +0.08 

Depressional 0.56 0.48 +0.08 

Lacustrine Fringe 0.48 0.38 +0.10 

4.  Modification of Stream Flow    

Slope 0.44 0.44 0.00 

Flat 0.44 0.44 0.00 

Riverine 0.67 0.67 0.00 

Depressional 0.44 0.44 0.00 

Lacustrine Fringe 0.22 0.22 0.00 

5.  Modification of Water Quality    

Slope 0.66 0.50 +0.16 

Flat 0.72 0.61 +0.11 

Riverine 0.83 0.67 +0.16 

Depressional 0.72 0.61 +0.11 

Lacustrine Fringe 0.83 0.67 +0.16 
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Function name Current FCUs 

(per acre) 

Post FCUs 

(per acre) 

Net Change in FCUs 

(per acre) 

6.  Export of Detritus    

Slope 0.80 0.80 0.00 

Flat 0.83 0.83 0.00 

Riverine 0.92 0.92 0.00 

Depressional 0.83 0.83 0.00 

Lacustrine Fringe 0.92 0.92 0.00 

7.  Contribution to Abundance & 

Diversity of Wetland Vegetation 

   

Slope 0.73 0.53 +0.20 

Flat 0.73 0.53 +0.20 

Riverine 0.73 0.53 +0.20 

Depressional 0.73 0.53 +0.20 

Lacustrine Fringe 0.73 0.53 +0.20 

8.  Contribution to Abundance and 

Diversity of Wetland Fauna 

   

Slope 0.82 0.64 +0.18 

Flat 0.72 0.58 +0.14 

Riverine 0.72 0.58 +0.14 

Depressional 0.72 0.58 +0.14 

Lacustrine Fringe 0.72 0.58 +0.14 

Note: 

a. Current (disturbed) and Post (restored) Functional Capacity  Units (FCUs) are based on typical scores for variables in the Magee rapid FA method. 

Table 3b – Total Current Functional Capacity Units (FCUs) vs. Post Restoration Prediction for All 

Functions by HGM Classa 

HGM Class Current FCUs 

(per acre) 

Post FCUs 

(per acre) 

Net Change in 

FCUs 

(per acre) 

Slope 3.83 4.54 0.71 

Flat 4.46 4.98 0.52 

Riverine 5.02 5.61 0.59 

Depressional 4.48 5.01 0.53 

Lacustrine Fringe 4.02 4.57 0.55 

Note: 

a. Current (disturbed) and Post (restored) Functional Capacity  Units (FCUs) are based on typical scores for variables in the Magee rapid FA method. 
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2.0 Site Selection Criteria 
In general, proposed ATV trail hardening projects will be in areas (e.g., vicinity of villages) where significant trail widening or 

braiding has occurred from heavy ATV use. In addition, some proposed projects may be in areas where ATV trails in 

undisturbed wetlands have just started to form, or are expected to form. In these cases, the trail hardening will prevent trail 

widening or braiding. 

ATV trail widening/braiding in wetland areas is most problematic in wetlands that have soil saturation at or near the surface , or 

in wetlands that have shallow surface water during parts of the growing season (e.g., seasonally flooded wetlands). In these 

and other wetlands, trail hardening projects will increase the functional capacity of degraded wetlands for 5 of the 8 functi ons 

identified in the Magee rapid FA method. It is estimated that the FCUs for these 5 functions will rise between 10.7 – 27.4 

percent. FCUs will remain stable for two functions (Export of Detritus and Modification of Stream Flow). It is estimated that trail 

hardening projects will cause a slight reduction in FCUs for the Modification of Groundwater Recharge function: -7.5 to -8.8 

percent depending on HGM type.  

Table 4 - Site Selection Criteria 

Criteria Category Definition Project Ratings 

1.  Sustainability Provides long duration, low maintenance costs? Yes 

2.  Viability Likelihood of sustainability good? Yes 

3.  Success Are the standards of success measurable? Yes 

4.  Provides Value Fulfills functional replacement in watershed or regional 

value needs? 

Yes 

5.  In Watershed Within affected watershed, sub-basin or basin? Yes, Kuskokwim River basin 

6.  Credit Value Cost/Credit Ratio low? No 

7.  Hydrology Does the site have sustainable hydrology? Yes. Restored ATV trails have 

sustainable hydrology 

8.  T iming How soon could the work be started? Varies by individual proposed 

projects 

9.  Contaminants Are their known contaminants? Unlikely 

10.  Land Management Project consistent within local area management plan? 

 

Project meets identified needs in watershed 

assessment? 

Yes 

 

Yes   

11.  Ecological - Aquatic Enhances aquatic carrying capacity in the watershed? Yes, minor 

12.  Ecological - Terrestrial Enhances terrestrial carrying capacity in the 

watershed? 

Yes, minor 
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3.0 Site Protection Instrument 
In most cases, ATV trail hardening projects will be located on Native Village Corporation lands. It is anticipated that the Village 

Corporations will propose the projects and provide management guidelines to insure that the projects are properly maintained 

and used by village residents.  

4.0 Baseline Information 
Typically, wetland areas where ATV use causes trail widening or braiding have saturated soil conditions near the surface, 

and/or have surface water for extended periods during the growing season (e.g., seasonally flooded). These areas most 

commonly consist of mixed shrub and emergent (herbaceous) plant communities such as open willow low shrub and low 

shrub bogs. Wetlands dominated by emergent plant communities such as bluejoint grass, emergent aquatic, and tussock 

sedge are also commonly associated with ATV trail damage. Typical baseline hydrologic, vegetation, soil and landscape 

conditions are shown in Table A-2 (Appendix A). 

5.0 Determination of Credits 
Appendix A and Appendix B identify the variables used in the Magee rapid FA method functional models that would likely have 

a change in scoring as a result of ATV impacts. The change in scoring from the typical baseline condition (undisturbed) to 

post-ATV impact conditions is shown in Appendix C (Table C-1). Although all of the variables used in the assessment method 

are shown in Table C-1, the 10 variables that are expected to change are shown in bold text. The other variables do not 

usually change when an ATV trail becomes established. All baseline scores represent the most common condition found in 

undisturbed wetlands in the Kuskokwim River basin area.   

Analysis of the change in functional capacity units (FCUs) when high-impact ATV trails (i.e., widened and braided trails) return 

to pre-impact conditions uses the information in Table C-1. The variable scores are taken from the table and used in the 

functional models for each HGM type as published in the Magee rapid FA method. The F CU values for the typical disturbed 

wetland are followed by the FCU values for the wetland after restoration (Table 5-1). The analysis is organized by HGM type 

and wetland function. 

Table 5-1. FCU Changes Between Disturbed ATV Trails and Restored Trails. 

Wetland Function FCUs for Typical 

Disturbed ATV Trail 

(per acre) 

FCUs for Typical 

Restored Trail 

(Per acre) 

FCU Change 

Slope    

Modification of Groundwater Discharge 0.40 0.47 +0.07 

Modification of Groundwater Recharge N/A N/A N/A 

Storm and Floodwater Storage 0.52 0.62 +0.10 

Modification of Stream Flow 0.44 0.44 0.00 

Modification of Water Quality 0.50 0.66 +0.16 

Export of Detritus 0.80 0.80 0.00 
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Wetland Function FCUs for Typical 

Disturbed ATV Trail 

(per acre) 

FCUs for Typical 

Restored Trail 

(Per acre) 

FCU Change 

Contribution to Abundance and Diversity 

of Wetland Vegetation 

0.53 0.73 +0.20 

Contribution to Abundance and Diversity 

of Wetland Fauna 

0.64 0.82 +0.18 

Total FCUs for the HGM class (per acre) 3.83 4.54 +0.71 

Flat    

Modification of Groundwater Discharge 0.39 0.44 +0.05 

Modification of Groundwater Recharge 0.62 0.57 -0.05 

Storm and Floodwater Storage 0.46 0.53 +0.07 

Modification of Stream Flow 0.44 0.44 0.00 

Modification of Water Quality 0.61 0.72 +0.11 

Export of Detritus 0.83 0.83 0.00 

Contribution to Abundance and Diversity 

of Wetland Vegetation 

0.53 0.73 +0.20 

Contribution to Abundance and Diversity 

of Wetland Fauna 

0.58 0.72 +0.14 

Total FCUs for the HGM class (per acre) 4.46 4.98 +0.52 

Riverine    

Modification of Groundwater Discharge 0.47 0.53 +0.06 

Modification of Groundwater Recharge 0.72 0.67 -0.05 

Storm and Floodwater Storage 0.46 0.54 +0.08 

Modification of Stream Flow 0.67 0.67 0.00 

Modification of Water Quality 0.67 0.83 +0.16 

Export of Detritus 0.92 0.92 0.00 

Contribution to Abundance and Diversity 

of Wetland Vegetation 

0.53 0.73 +0.20 

Contribution to Abundance and Diversity 

of Wetland Fauna 

0.58 0.72 +0.14 

Total FCUs for the HGM class (per acre) 5.02 5.61 +0.59 
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Wetland Function FCUs for Typical 

Disturbed ATV Trail 

(per acre) 

FCUs for Typical 

Restored Trail 

(Per acre) 

FCU Change 

Depressional    

Modification of Groundwater Discharge 0.39 0.44 +0.05 

Modification of Groundwater Recharge 0.62 0.57 -0.05 

Storm and Floodwater Storage 0.48 0.56 +0.08 

Modification of Stream Flow 0.44 0.44 0.00 

Modification of Water Quality 0.61 0.72 +0.11 

Export of Detritus 0.83 0.83 0.00 

Contribution to Abundance and Diversity 

of Wetland Vegetation 

0.53 0.73 +0.20 

Contribution to Abundance and Diversity 

of Wetland Fauna 

0.58 0.72 +0.14 

Total FCUs for the HGM class (per acre) 4.48 5.01 +0.53 

Lacustrine Fringe     

Modification of Groundwater Discharge N/A N/A N/A 

Modification of Groundwater Recharge 0.72 0.67 -0.05 

Storm and Floodwater Storage 0.38 0.48 +0.10 

Modification of Stream Flow 0.22 0.22 0.00 

Modification of Water Quality 0.67 0.83 +0.16 

Export of Detritus 0.92 0.92 0.00 

Contribution to Abundance and Diversity 

of Wetland Vegetation 

0.53 0.73 +0.20 

Contribution to Abundance and Diversity 

of Wetland Fauna 

0.58 0.72 +0.14 

Total FCUs for the HGM class (per acre) 4.02 4.57 +0.55 

 

In order to evaluate the benefits of using a trail hardening system for reducing or mitigating ATV impacts, it is important to 

clarify the primary purpose of trail hardening. The most significant impact from ATV traffic is the tendency for trails in wetland 

areas to become widened and/or braided as the initial single trail becomes degraded and difficult to maneuver an ATV. 

Without stabilization, a destructive cycle of degradation begins that expands the impact to adjac ent surfaces. The impacts 
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include denudation of vegetation cover and organic horizons, an increase in active-layer depth, and ground subsidence or 

deflation (Arp and Simmons 2012). 

The initial single trail transitions to the widening of trail surfaces as users avoid degraded surfaces (Meyer 2002). Placement of 

the hardening system, such as Presto’s GeoBlock®, offers a stable surface that generally keeps users on a developed trail 

rather moving to new  

6.0 Mitigation Work Plan 
ATV trail hardening projects will require specific proposals from entities such as Native village corporations or non-profit 

organizations. Currently, the specific locations of possible projects have not been identified. However, it is generally known 

that significant ATV trail damage has occurred in many locations in the vicinity of villages throughout the region (Kuskokwim 

River basin). Specific proposals should follow the performance standards below in evaluating the projected gains from trail 

hardening projects. Projects which result in the placement of fill in wetlands will require the submittal of a permit application to 

the U.S. Army Corps of Engineers (USACE). A sample permit application with drawings is provided in Section 13. 

7.0 Maintenance Plan 
In general, ATV trail hardening projects using a system such as the Presto Geoblock® system will have a life-expectancy of 

approximately 20 years without major maintenance or repairs needed. During this time period, the proponents of projects 

(e.g., Native village corporations) should periodically inspect the system for breakage, panel separation, or other flaws to 

insure that the trail system is performing properly and does not have safety hazards. The initial project proposal should specify 

how inspections will take place, and how the proposing entity will educate users on the importance of reporting problems with 

the system as they arise. Initial orders for material should include some extra material (e.g., panels and connecting hardware) 

for replacing broken sections. 

8.0 Performance Standards 

8.1 Introduction 

Typically, ATV trails in wetland areas impact vegetation, the soil surface, and hydrologic characteristics in several ways. T his 

section evaluates how the impacts affect the scoring of variables used in the functional models described in the Magee rapid 

FA method. Table 8-1 shows the 30 variables used in the Magee rapid FA method. In addition to showing a brief assessment 

(last column) of potential ATV impacts for each of the 30 variables, the table gives a summarized definition, identifie s the 

functions that use the variable, and lists the range of conditions. While trails created from ATV use have the potential to a ffect 

the scoring of up to 14 of the variables, usually fewer of the variables are affected in most ATV impact areas. The common 

impacts to the variables in the Magee rapid FA method are discussed in detail in Section 8.2. A summary table (Table 8-2) in 

section 8.3 shows the effects of ATV Impacts on the scoring of all 30 Magee rapid FA method variables. Finally, Section 8.4 

shows how performance standards will be used to verify that objectives have been attained. 
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Table 8-1.  Variables used in the Magee rapid FA method, including discussion of ATV impacts for each variable. 

 

Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

Hydrologic Variables 

1.  Basin Topographic 

Gradient 

The gradient of a wetland’s 

basin is the change in 

elevation between the inlet 

and outlet divided by length. 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Export of Detritus 

- High gradient (>2%) 

- Low gradient (≤2%) 

Typically no impact to 

variable 

2.  Degree of Outlet 

Restriction  

The point of its outlet that 

hydraulically controls the 

outflow. 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Modification of Water 

Quality 

- Export of Detritus 

- Restricted outflow 

- Unrestricted outflow 

- No outflow 

Typically no impact to 

variable 

3.  Evidence of 

Sedimentation 

Direct observation of 

sediment on the surface of 

the wetland’s soil or within 

the wetland’s recent soil 

profile, which has occurred 

as a result of particulates 

settling from flood water. 

- Modification of Water 

Quality 

- Sediment observed on 

substrate 

- Fluvaquent soils 

- No evidence observed 

Typically no impact to 

variable 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

4.  Evidence of Seeps and 

Springs 

Springs are distinct points on 

the land surface where 

groundwater discharges from 

the underlying geologic units 

as a point source and 

becomes surface water, soil 

water, or lacustrine water. 

Seeps are broad areas 

where groundwater 

discharges to the land 

surface. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- No seeps or springs 

- Seeps observed 

- Perennial spring 

- Intermittent spring 

Typically no impact to 

variable 

5.  Frequency of Overbank 

Flooding 

Water generated by flood 

events that cannot be 

contained within the stream 

channel and flows over the 

stream banks and onto the 

floodplain. The return interval 

measured in years for a 

given flood stage (elevation). 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Return interval of  

1-2 years 

- Return interval of  

>2-5 years 

- Return interval of  

>5 years 

- No overbank flooding 

Typically no impact to 

variable 

6.  Inlet/Outlet Class  The occurrence and 

relationships of surface water 

inlets and outlets of a 

wetland. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Modification of Water 

Quality 

- Export of Detritus 

- No inlet/no outlet 

- No inlet/intermittent outlet 

- No inlet/perennial outlet 

- Intermittent inlet/no outlet 

- Intermittent 

inlet/intermittent outlet 

- Intermittent inlet/perennial 

outlet 

- Perennial inlet/no outlet  

- Perennial inlet/ 

intermittent outlet  

Typically no impact to 

variable 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

- Perennial inlet/ perennial 

outlet 

7.  Microrelief of Wetland 

Surface 

Degree of difference 

between the highest and 

lowest average elevations. 

- Modification of  

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Pronounced  

(>45 cm) 

- Well developed  

(15-45 cm) 

- Poorly developed (<15 

cm) 

- Absent 

Microrelief often reduced 

due to surface compaction. 

In some areas where 

microrelief is absent or 

poorly developed prior to the 

impact, ATV use may 

increase microrelief (e.g., 

rutting). 

8.  Nested Piezometer Data  A piezometer is a small-

diameter well designed to 

read water table elevations. 

Nested piezometers are two 

or more piezometers placed 

adjacent to each other, with 

screens set at substantially 

different depths in the water 

table. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Recharge 

- Discharge 

- Horizontal flow 

- Not available 

Typically no impact to 

variable 

9.  pH  Measure of the concentration 

of the hydrogen ion in the 

water in a wetland (degree of 

its acid or alkaline reaction). 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Acid (<5.5) 

- Circumneutral  

(5.5-7.4) 

- Alkaline (>7.4) 

- No water 

Typically no impact to 

variable 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

10.  Ratio of Wetland Area to 

Watershed Area 

The division of the wetland 

area by the watershed area, 

which yields a percentage 

when multiplied by 100. 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- High (≥10%) 

- Low (<10%) 

Typically no impact to 

variable 

11.  Relationship of Wetland’s 

Substrate Elevation to 

Regional Piezometric 

Surface  

The piezometric surface is 

the level to which 

groundwater will rise in a 

piezometer. The relationship 

of a wetland’s substrate to 

the regional piezometric 

surface is the elevation of the 

substrate relative to the 

elevation of the piezometric 

surface. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Maximum piezometric 

surface above or at 

wetland substrate 

elevation 

- Minimum piezometric 

surface below wetland 

substrate elevation 

- Not available 

Typically no impact to 

variable 

12.  Surface Water Level 

Fluctuation 

Measure of the yearly rise 

and fall of surface water 

above the wetland substrate. 

- Modification of 

Groundwater Recharge 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- High fluctuation 

- Low fluctuation 

- Never inundated 

Typically no impact to 

variable 

13.  Surficial Geologic 

Deposit under the 

Wetland 

The dominant type of 

surficial geologic deposit that 

occurs under the wetland’s 

soil. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Low-permeability stratified 

deposits (glacio-

lacustrine) 

- High-permeability 

stratified deposits (glacio-

fluvial, alluvial, colluvial) 

- Glacial till 

Typically no impact to 

variable 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

14.  Wetland Land Use Human activities that occur 

within the wetland and alter 

the wetland’s vegetation, 

hydrology, chemistry, or soil. 

- Modification of Water 

Quality 

- Export of Detritus 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- High intensity land use 

- Moderate intensity land 

use 

- Low intensity land use 

ATV trails usually change 

Wetland Land Use from low 

intensity to moderate 

intensity 

15.  Wetland Water Regime  The duration and timing of 

the surface water inundation 

and/or saturation caused by 

surface water, precipitation, 

and groundwater inflow. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Export of Detritus 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Wet regimes 

- Drier regimes 

ATV trails typically do not 

affect this variable except 

when compaction or rutting 

result in surface ponding in 

wetlands that are saturated 

prior to the disturbance. If 

ponding already exists, ATV 

impacts may extend the 

duration of ponding (e.g., 

seasonally flooded extended 

to semipermanently 

flooded). 

Vegetation Variables 

16.  Cover Distribution The manner in which the 

vegetation in each layer is 

distributed in the wetland. 

- Modification of Water 

Quality 

- Forming a continuous 

cover 

- Growing in small scattered 

patches 

- Growing in one or more 

large patches with 

portions of the site open 

- Growing as solitary, 

scattered stems 

ATV trails commonly change 

vegetation cover from 

continuous to patchy.  
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

17.  Dead Woody Material  Standing and fallen trunks, 

stems, and branches of 

woody plants. 

- Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Abundant 

- Moderate abundance 

- Low abundance 

Typically no impact to 

variable 

18.  Dominant Wetland Type  The wetland type (e.g., 

needle-leaved evergreen 

forest and broad-leaved 

deciduous scrub-shrub) that 

occupies the greatest area of 

the wetland. 

- Modification of Water 

Quality 

- Forested wetland, 

evergreen, needle-leaved 

- Forested wetland, 

deciduous, broad-leaved 

- Forested wetland, 

deciduous, needle-leaved 

- Scrub-shrub, evergreen, 

broad-leaved 

- Scrub-shrub, evergreen, 

needle-leaved 

- Scrub-shrub, deciduous, 

broad-leaved 

- Scrub-shrub, deciduous, 

needle-leaved 

- Emergent wetland, 

persistent 

- Emergent wetland, non-

persistent 

- Aquatic bed 

ATV impacts sometimes 

change the dominant 

wetland type from a shrub 

type to an emergent wetland 

type. In rare instances, other 

wetland type changes may 

occur. 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

19.  Interspersion of 

Vegetation Cover and 

Open Water  

The relative proportions and 

distribution of vegetation and 

open water in a wetlands. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- 26 to 75% scattered cover 

- 26 to 75% peripheral 

cover 

- >75% scattered cover 

- >75% peripheral cover 

- ≤25% scattered cover 

- ≤25% peripheral cover 

- 100% cover 

- 100% open water 

Compaction or rutting from 

ATV use often results in 

surface ponding. This may 

change the “100% cover” 

condition to a condition that 

includes a mix of cover and 

open water (e.g., >75% 

scattered cover). 

20.  Number of Layers The number of distinct 

vertically distributed 

vegetation life-form layers. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- 6 or more layers 

- 5 layers 

- 4 layers 

- 3 layers 

- 2 layers 

- 1 layer 

ATV impacts may reduce 

the number of layers. For 

example, shrub layers are 

often removed in the ATV 

trail where the trail passes 

through a low shrub and 

emergent plant community. 

21.  Number of Wetland 

Types 

The number of different 

wetland types (e.g., broad-

leaved deciduous forest and 

persistent emergent) 

occurring within the wetland 

boundary. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- >5 types 

- 5 types 

- 4 types 

- 3 types 

- 2 types 

- 1 type 

Similar to the impacts 

described above for the 

“Number of Layers” variable, 

the “Number of Wetland 

Types” may also be 

reduced. 

22.  Percent Cover of Layers The percent cover of each 

vegetation life-form layer. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Layers well developed  

(50% cover) 

- Layers with moderate 

cover  

(25 to ≤50%) 

- Layers poorly 

distinguishable (<25%) 

The condition of this variable 

may change from ATV 

impacts. 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

- Vegetation absent 

23.  Plant Species Diversity The number of plant species 

per unit area. 

- Contribution to 

Abundance and Diversity 

of Wetland Vegetation 

- Low diversity (0 to 9 

vascular species) 

- Medium diversity (10 to 18 

vascular species) 

- High diversity (>18 

vascular species) 

ATV use may reduce plant 

species diversity. 

24.  Relative Proportions of 

Wetland Types 

The percent of the wetland 

area occupied by each 

wetland type (e.g., needle-

leaved evergreen scrub-

shrub and aquatic bed. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Even distribution 

- Moderately even 

distribution 

- Highly uneven distribution 

The condition of this variable 

may change from ATV 

impacts. However, there is 

no general trend to a higher 

or lower variable score. 

25.  Vegetation 

Density/Dominance 

Percent cover of vegetation. - Storm and Floodwater 

Storage 

- Modification of Stream 

Flow 

- Export of Detritus 

- Contribution to 

Abundance and Diversity 

of Wetland Vegetation 

- Sparse (0 to 19%) 

- Low density  

(20 to 39%) 

- Medium density  

(40 to 59%) 

- High density  

(60 to 79%) 

- Very high density (80 to 

100%) 

ATV impacts may change 

vegetation density; such as 

reducing density from high 

(60-79%) to medium (40-

59%). 

26.  Vegetation Interspersion The number of different kinds 

of edges (lines of contact 

between two or more 

vegetation types) and the 

length of each kind. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- High interspersion 

- Moderate interspersion 

- Low interspersion 

Vegetation interspersion 

may be reduced from ATV 

impacts. 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

Soil Variables 

27.  Soil Type  Histosol (organic hydric soil) 

or one of the various mineral 

hydric soils. 

- Modification of 

Groundwater Discharge 

- Modification of 

Groundwater Recharge 

- Modification of Stream 

Flow 

- Modification of Water 

Quality 

- Export of Detritus 

- Histosol 

 Fibric 

 Hemic 

 Sapric 

- Mineral Hydric Soil 

 Gravelly 

 Sandy 

 Silty 

 Clayey 

ATV use commonly 

compresses the surface 

organic layer which, 

depending on thickness of 

the layer, may change the 

classification of the soil from 

a Histosol to a Mineral 

Hydric Soil. However, the 

conditions for this change to 

take place are not common 

enough to include the 

change as the typical result 

of ATV impacts. 

Typically no impact to 

variable 

Landscape Variables 

28.  Size  Area of the wetland. - Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Small (<10 acres) 

- Medium (10 to 100 acres) 

- Large (>100 acres) 

Typically no impact to 

variable 

29.  Watershed Land Use  Those human activities that 

modify the vegetation cover 

and hydrologic patterns of 

the land surface. 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- High intensity land use 

- Moderate intensity land 

use 

- Low intensity land use 

Typically no impact to 

variable 
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Variable Definition of Variable Applicable Functions Range of Conditions ATV Impact Discussion 

30.  Wetland Juxtaposition  The location of a wetland 

relative to other wetlands. 

- Contribution to 

Abundance and Diversity 

of Wetland Vegetation 

- Contribution to 

Abundance and Diversity 

of Wetland Fauna 

- Connected upstream and 

downstream 

- Only connected above 

- Only connected below 

- Other wetlands nearby 

but not connected 

- Wetland not connected 

Typically no impact to 

variable 
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8.2 Magee Rapid FA Method Variables Affected by ATV Trail Impacts 

Trails created from ATV use have the potential to affect the scoring of up to 14 of the variables (Table 8.1). However, usually 

fewer of the variables are affected in most ATV impact areas. The common impacts to the variables in the Magee rapid FA 

method are discussed in detail below: 

8.2.1 Impacts to Hydrologic Variables 

Microrelief of Wetland Surface 

Microrelief in wetland areas is often reduced by ATV use due to compaction of the soil surface. Analysis of undisturbed 

wetland plots in the Donlin Gold project area shows that in approximately 85 percent of the cases, the sites have microrelief 

that is pronounced, well-developed, or poorly developed. In only about 15% of the sites, the ground surface is flat (i.e., 

microrelief absent). In Photo 8.2-1, areas can be seen in the foreground where ATV traffic has eliminated small grass tussocks 

and created a nearly flat, exposed soil surface.  

The range of conditions and scoring for this variable is as follows for all HGM classes: 

Pronounceda (>45 cm) 3 

well developed (15-45 cm) 2 

poorly developed (<15 cm) 1 

absent 0 

a. In the Modification of Groundwater Recharge function, the condition of 

poorly developed or absent is scored as “3’” and the pronounced condition 

is scored as “1.” 

In order to estimate ATV impacts on the five wetland functions that include the Microrelief of Wetland Surface variable, the 

well-developed (15-45 cm) variable condition is used as the baseline condition because it was more than twice as common as 

each of the other conditions: flat, poorly developed, and pronounced. It is estimated that ATV trails would typically reduce the 

well-developed condition to poorly developed. The score for this variable would change from a value of 2 to 1 for the following 

functions: Modification of Groundwater Discharge, Storm and Floodwater Storage, Modification of Stream Flow, and 

Contribution to Abundance and Diversity of Wetland Fauna. The score for this variable rises from 2 to 3 for the Modification of 

Groundwater Recharge function: 

Variable Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Scorea 

Typical Condition 

Following ATV 

Impacts 

Condition Score 

Following ATV 

Impactsa 

Microrelief of 

Wetland Surface 

Well-developed (15-

45 cm) 

2 Poorly developed 

(<15 cm) 

1 

a. In the Modification of Groundwater Recharge function, the well-developed condition is assigned a value of “2”, and the “poorly 

developed” condition is assigned a value of “3.”  
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Wetland Land Use 

When undisturbed areas are impacted by ATV use, the Wetland Land Use variable typically changes from the low intensity 

land use condition to the moderate intensity land use condition (Photo 8.2-2). In some cases, where most of the vegetation is 

removed and the soil profile is significantly disturbed, the high intensity land use condition may apply.  

The range of conditions and scoring for this variable is as follows for all HGM classes: 

low intensitya 3 

moderate intensity 2 

high intensity 1 

a. In the Export of Detritus function, the variable is scored as a “3” for 

moderate intensity, “2” for low intensity, and “1” for high intensity. 

In order to estimate ATV impacts on the wetland functions that include the Wetland Land Use variable, the low intensity 

variable condition is used as the baseline score. The analysis uses the moderate intensity land use condition as the post-ATV 

condition. In the Modification of Water Quality and Contribution to Abundance and Diversity of Wetland Fauna functions, the 

Wetland Land Use variable is scored as a “3” for low intensity and “2” for moderate intensity. However, in the Export of 

Detritus function, the Magee rapid FA method scores the moderate intensity condition as a “3” because surface outflow is 

often increased as a result of channel or ditch development: 

Variable Average Baseline 
Condition 

(Undisturbed) 

Average Baseline 

Condition Score a 

Typical Condition 
Following ATV 

Impacts 

Condition Score 
Following ATV 

Impacts a 

Wetland Land Use Low Intensity Land 

Use 

3 Moderate Intensity 

Land Use 

2 

a. In the Export of Detritus function, the low intensity condition is assigned a value of “2”, and the moderate intensity condition is 

assigned a value of “3.” 
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Photo 8.2-1. ATV trail in Crooked Creek watershed where small grass tussocks (foreground) have been 

flattened. 

 

 

Photo 8.2-2. ATV trail in Crooked Creek watershed where wetland land use has been converted from low 

intensity to moderate intensity. 
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8.2.2 Impacts to Vegetation Variables 

Cover Distribution 

ATV impacts frequently result in removal of vegetation. Partial removal of vegetation cover is illustrated in Photos 8.2-1 and 

1.2-2. Portions of ATV trails may be nearly completely devoid of vegetation such as in the example shown in Photo 8.2-3 from 

Wrangell-St. Elias National Park and Preserve (Arp and Simmons 2012). The range of conditions and scoring for this variable 

is as follows for all HGM classes: 

forming a continuous cover 3 

growing in small scattered patches 2 

one of more large patches 1 

solitary scattered stems 1 

no vegetation 0 

In most cases in wetland habitats where ATV trails become established, vegetation cover is continuous prior to the impact. 

Following ATV use, the vegetation usually meets one of the other conditions described in the Magee rapid FA method (e.g., 

growing in small scattered patches). In order to estimate ATV impacts on the one wetland function (Modification of Water 

Quality) that includes the Cover Distribution variable, the continuous cover variable condition is used as the baseline condition. 

Following ATV trail development, the typical cover distribution is best described as “growing in small scattered patches.” This 

change in condition results in a score change of 3 to 2: 

Variable Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score a 

Typical Condition 

Following ATV 

Impacts 

Condition Score 

Following ATV 

Impacts a 

Cover Distribution Forming a continuous 

cover 

3 Growing in small 

scattered patches 

2 
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Photo 8.2-3. Section of ATV trail nearly devoid of vegetation, Wrangell-St. Elias National Park and Preserve (Arp and 
Simmons 2012). 

 

Dominant Wetland Type 

The Dominant Wetland Type variable is used only in the functional model for Modification of Water Quality. The range of 

conditions and scoring for this variable is as follows for all HGM classes except for slope wetlands where the score for aquatic 

beds is “1:” 

forested wetland 3 

scrub-shrub 2 

emergent wetland 2 

aquatic bed 0 

no vegetation 0 

In wetland habitats where there is a mix of shrub and herbaceous (emergent) vegetation, establishment of ATV trails 

commonly results in a loss of the shrub component. An example of this can be seen in Photo 8.2-4 in the Crooked Creek 

watershed. Although the wetland area in the ATV trail shifts from a shrub dominated wetland type to an emergent wetland 

type, the scoring remains the same in the Magee rapid FA method (Table 1.1-1). According to the table, the scrub-shrub type 

and emergent type are both scored with a value of “2” for all HGM classes. The development of ATV trails will usually not 

result in other types of dominant wetland type shifts (e.g., forested wetland to emergent wetland). For the analysis used in this 

report, the variable score of “2” is used for the undisturbed condition and the condition following ATV impacts.  
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Variable Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score a 

Typical Condition 

Following ATV 

Impacts 

Condition Score 

Following ATV 

Impacts a 

Dominant Wetland 

Type 

Scrub/shrub or 

emergent 

2 Emergent 2 

 

Photo 8.2-4. Shrub component of a mixed shrub/herbaceous wetland community has been removed by ATV activity; Crooked 
Creek watershed. 

 

Interspersion of Vegetation Cover and Open Water 

This variable is only used in the Contribution to Abundance and Diversity of Wetland Fauna functional model. The range of 

conditions and scoring for this variable is as follows for all HGM classes except for slope wetlands where the variable does not 

apply: 

26-75% scattered or peripheral 3 

>75% scattered or peripheral 2 

<25% scattered or peripheral 1 

100% cover or open water 1 

no vegetation 0 

Unlike the variables discussed previously where ATV use lowers the score, ATV use usually raises the variable score for 

Interspersion of Vegetation Cover and Open Water in certain wetland types. Photo 8.2-5 shows a shrub dominated wetland 
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where the ATV trails have developed ruts that are holding water. The adjacent wetland areas have a 100 percent vegetation 

cover with no areas of open water. 

In order to estimate the effects of ATV trails on the Interspersion of Vegetation Cover and Open Water variable when  a trail is 

developed in undisturbed areas, the 100 percent cover condition is used as the typical baseline condition. Following ATV use,  

the condition commonly changes to “>75 percent vegetation cover, scattered or peripheral.”  The score for this variable would 

change from a value of 1 to 2: 

Variable a Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts a 

Interspersion of 

Vegetation Cover 

and Open Water 

100% cover 1 >75 percent vegetation 

cover, scattered or 

peripheral 

2 

a. This variable is not used in the model for slope HGM wetlands.  

Photo 8.2-5. Shrub dominated wetland in Crooked Creek watershed where ATV use has created open areas of pooled water. 

 

Number of Layers 

This variable is only used in the functional model for Contribution to Abundance and Diversity of Wetland Fauna. The range of 

conditions and scoring for this variable is as follows for all HGM classes: 
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5 or more layers 3 

3-4 layers 2 

1-2 layers 1 

no vegetation 0 

It is estimated that the most common condition for undisturbed wetlands in most of Alaska is “5 or more layers.” There are a 

total of 10 layers (e.g., trees, short shrubs, and mosses and lichens) described in the Magee rapid FA method. As was 

previously discussed under the Dominant Wetland Type variable, ATV use often results in a loss of shrub layers or reduction 

in shrub cover. For the analysis described in this report, the score of “3” is used as the baseline condition. Follow ing ATV 

disturbance, it is likely that the condition will be reduced to “3-4 layers” with a variable score of “2:” 

Variable  Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts  

Number of Layers 5 or more layers 3 3-4 layers 2 

 

Number of Wetland Types 

This variable is only used in the Contribution to Abundance and Diversity of Wetland Fauna functional model. The range of 

conditions and scoring for this variable is as follows for all HGM classes:  

5 or more types 3 

3-4 types 2 

1-2 types 1 

no vegetation 0 

Since wetlands in Alaska are commonly very large in size and may form continuous cover across different landforms, wetland 

classification and mapping commonly identify distinct plant communities or distinct mixed communities. Identification of the 

wetland type involves assessing the dominant life forms (layer) in the mapped units and using those life forms as the name of 

the wetland types (e.g., needle-leaved evergreen forested).  

In this process, most mapped units have 1 or 2 wetland types. While some units will have more than 2 types, this is a less 

common occurrence. ATV use may sometimes cause a shift in the condition of “1-2 types” to “no vegetation” (see Photo 8.2-

3), or a shift from “3-4 types” to “1-2 types.” If there is a shift from 2 types to 1 type, there will be no change in the variable 

score (both conditions are scored as “1”). While there are a variety of scenarios that result in different changes of condition, 

the analysis used in this report uses the score of “2” as the baseline condition and  a score of “1” for the condition following 

development of an ATV trail: 
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Variable  Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts  

Number of Wetland 

Types 

3-4 types 2 1-2 types 1 

 

Percent Cover of Layers 

This variable is only used in the Contribution to Abundance and Diversity of Wetland Fauna functional model. The range of 

conditions and scoring for this variable is as follows for all HGM classes:  

layers well developed (>50% cover) 3 

layers with moderate cover (25-50%) 2 

layers poorly distinguishable (<25%) 1 

no vegetation 0 

In Alaska, wetlands that are undisturbed typically meet the condition of “layers well developed (>50% cover)” with a variable 

score of “3.” ATV activity, which commonly reduces the cover of vegetation layers, will most likely reduce the score of this 

variable. For the analysis used in this report, the score of “3” is used as the baseline condition, and the score of “2” i s used for 

the condition following ATV impacts: 

Variable  Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts  

Percent Cover of 

Layers 

layers well developed 

(>50% cover) 

3 layers with moderate 

cover (25-50%) 

2 

 

Plant Species Diversity 

The Plant Species Diversity variable is only used in the Contribution to Abundance and Diversity of Wetland Vegetation 

functional model. The range of conditions and scoring for this variable is as follows for all HGM classes:  

high diversity (>18 vascular species) 5 

medium diversity (10-18 vascular species) 3 

low diversity (0 – 9 vascular species) 1 

The most common condition for this variable in Alaska wetlands is “Medium diversity (10 to 18 vascular species)” with a 

variable score of “3”. Disturbances from ATV use often have a significant effect on the number of plant species in the impact 

area. Crushing, compaction of the soil, and complete removal of vegetation cover in some areas commonly cause the variable 

condition to shift to “low diversity (0 to 9 vascular species)” with a variable score of “1.”  Photo 8.2-6 shows an area of old ATV 

trails that has not been used for approximately 20 years. After this significant length of time, plant species diversity is still lower 

in the ATV impact area (right side of picture). The community dominated by low shrub species (left side of picture) has been 

replaced by a less diverse community dominated by sedge and bluejoint grass. The thick moss mat present in the undisturbed 
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area does not occur in the old ATV trails. Compaction of the soil surface in the trails has led to water pooling between the 

sedge and grass tussocks.  

Variable  Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts  

Plant Species 

Diversity 

Medium diversity (10 

to 18 vascular 

species) 

3 low diversity (0 to 9 

vascular species) 

1 

 

Photo 8.2-6. Old ATV trails (left side of picture) in the Crooked Creek watershed have less plant species diversity than 
undisturbed shrub dominated community (right side of photo). 

 
 

Vegetation Density/Dominance 

This variable is used in four of the wetland functions in the Magee rapid FA method. The range of conditions and scoring for 

this variable is as follows for all HGM classes: 

high/very high (60-100% cover) 3 

medium (40-<60% cover) 2 

sparse/low (0<39% cover)a 1 

a. In the Contribution to Abundance and Diversity of Wetland Vegetation 

function, the condition of 0%  cover is an indicator of dysfunction. 
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In the vast majority of undisturbed wetlands in Alaska, vegetation density falls into the condition category of “high/very hi gh 

density (60-100% cover).” ATV impacts usually significantly reduce vegetation cover such as shown in Photo 8.2-7. For the 

analysis used in this report, the “medium (40-<60% cover)” condition with a variable score of “2” is used as the typical 

condition following ATV impacts. 

Variable  Average Baseline 

Condition 

(Undisturbed) 

Average Baseline 

Condition Score  

Typical Condition 

Following ATV Impacts 

Condition Score 

Following ATV 

Impacts  

Vegetation 

Density/Dominance 

high/very high (60-

100% cover) 

3 medium (40-<60% cover) 2 

Photo 8.2-7. Area of ATV trail in Crooked Creek watershed where vegetation density has been significantly reduced. 

 

 

Vegetation Interspersion 

This variable is only used in the Contribution to Abundance and Diversity of Wetland Fauna functional model. The range of 

conditions and scoring for this variable is as follows for all HGM classes: 

high interspersion 3 

moderate interspersion 2 

low interspersion 1 

no vegetation 0 

For the analysis used in this report, the “moderate interspersion” condition is used as the baseline variable condition. Whil e 

high, medium, and low interspersion conditions are found in undisturbed wetlands in Alaska, the “moderate interspersion” 
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condition is probably the most common. Since ATV activity commonly removes or reduces the shrub component in trail areas, 

the “low interspersion” condition represents the typical condition following ATV disturbance. 

Variable  Average Baseline 
Condition (Undisturbed) 

Average Baseline 
Condition Score  

Typical Condition 
Following ATV 

Impacts 

Condition Score 
Following ATV 

Impacts  

Vegetation 
Interspersion 

moderate interspersion 2 low interspersion 1 
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8.3 Effects of ATV Impacts on Scoring of all Magee Rapid FA Method Variables 

This section presents a summary table (Table 8-2) that shows the effects of ATV Impacts on the scoring of all 30 Magee rapid FA method variables. Twenty of the 

variables typically show no change in scoring, and ten of the variables change between the baseline condition (undisturbed) and the condition following ATV trail 

development through wetlands.  

Table 8-2.  Typical baseline condition scores and post-ATV impact condition scores for Magee rapid FA method variables.  Variables that 

generally change after ATV trail impacts are shown in bold text.  

Variable Typical Baseline 

Condition 

Baseline Variable Score Typical Condition 

Following ATV Impacts 

Variable Score 

Following ATV 

Impacts 

Hydrologic     

1.  Basin Topographic 

Gradient (Vtopo) 

Low gradient (≤2%) 3 Low gradient (≤2%) 3 

2.  Degree of Outlet 

Restriction (Vout) 

Unrestricted outflow 

 

0 for Storm and Floodwater Storage 

and Modification of Stream Flow 

 

1 for Modification of Water Quality 

 

3 for Export of Detritus 

Unrestricted outflow 

 

0 

 

 

1 

 

3 

3.  Evidence of 

Sedimentation (Vsed) 

No evidence observed N/A (if evidence is present, it is an 

indicator of dysfunction for 

Modification of water Quality) 

No evidence observed N/A 

4.  Evidence of Seeps and 

Springs (Vsep-spr) 

No seeps or springs N/A (if there is evidence of seeps and 

springs, it is an indicator of function 

for Modification of Groundwater 

Discharge, and an indicator of 

dysfunction for Modification of 

Groundwater Recharge) 

No seeps or springs N/A 
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Variable Typical Baseline 

Condition 

Baseline Variable Score Typical Condition 

Following ATV Impacts 

Variable Score 

Following ATV 

Impacts 

5.  Frequency of Overbank 

Flooding (Vfreq) 

No overbank flooding 0 No overbank flooding 0 

6.  Inlet/Outlet Class (Vinout) Intermittent 

inlet/intermittent outlet 

0 for Modification of Groundwater 

Discharge, and Modification of 

Groundwater Recharge 

 

2 for Storm and Floodwater Storage, 

and Modification of Water Quality 

 

1 for Export of Detritus 

Intermittent 

inlet/intermittent outlet  

0 

 

 

 

2 

 

 

1 

7.  Microrelief of Wetland 

Surface (Vmicro) 

Well developed (15-45 

cm) 

2  

 

Poorly developed  

(15-45 cm) 

1 for all applicable 

functions except 

for Modification of  

Groundwater 

Recharge (scores 

3) 

8.  Nested Piezometer Data 

(Vnespiez) 

Not available N/A Not available N/A 

9.  pH (VpH) Circumneutral  

(5.5-7.4) 

2 Circumneutral  

(5.5-7.4) 

 

2 

10.  Ratio of Wetland Area to 

Watershed Area (Varea) 

Low (<10%) 1 Low (<10%) 1 



DONLIN GOLD LLC PRM Draft Work Plan 
ATV Trail Hardening Projects 

 

36 | P a g e  
 

Variable Typical Baseline 

Condition 

Baseline Variable Score Typical Condition 

Following ATV Impacts 

Variable Score 

Following ATV 

Impacts 

11.  Relationship of 

Wetland’s Substrate 

Elevation to Regional 

Piezometric Surface 

(Vregpiez) 

Not available N/A Not available N/A 

12.  Surface Water Level 

Fluctuation (Vsurwat) 

Never inundated 1 for Modification of Groundwater 

Recharge 

 

0 for Storm and Floodwater Storage 

Never inundated 1 

 

 

0 

13. Surficial Geologic Deposit 

under the Wetland 

(Vsurgeo) 

Low-permeability stratified 

deposits 

2 Low-permeability stratified 

deposits  

 

2 

14.  Wetland Land Use 

(Vwetuse) 

Low intensity land use 3 for Modification of Water Quality, 

and Contribution to Abundance 

and Diversity of Wetland Fauna 

 

2 for Export of Detritus 

Moderate intensity land 

use 

2 

 

 

 

3 

15.  Wetland Water Regime 

(Vregm) 

Drier regimes 1 for Modification of Groundwater 

Discharge, and Contribution to 

Abundance and Diversity of Wetland 

Fauna 

 

3 for Modification of Groundwater 

Recharge, Storm and Floodwater 

Storage, and Export of Detritus 

Drier regimes 1 

 

 

 

 

3 
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Variable Typical Baseline 

Condition 

Baseline Variable Score Typical Condition 

Following ATV Impacts 

Variable Score 

Following ATV 

Impacts 

Vegetation     

16.  Cover Distribution 

(Vcover) 

Forming a continuous 

cover 

3 Growing in small 

scattered patches 

2 

17.  Dead Woody Material 

(Vwood) 

Low abundance  1 Low abundance 1 

18.  Dominant Wetland Type 

(Vtype) 

Scrub-shrub 2 Scrub-shrub; emergent 2 

19.  Interspersion of 

Vegetation Cover and 

Open Water (Vopenwat) 

100% cover 1 >75% scattered or 

peripheral cover 

 

2 

20.  Number of Layers 

(Vlayers) 

5 or more layers 3 3-4 layers 2 

21.  Number of Wetland 

Types (Vnum) 

3-4 types 2 1-2 types 1 

22.  Percent Cover of 

Layers (Vlayers2) 

layers well developed 

(>50% cover) 

3 layers with moderate 

cover (25-50%) 

2 

23.  Plant Species Diversity 

(Vdivers) 

Medium diversity (10 to 

18 vascular species) 

3 low diversity (0 to 9 

vascular species) 

1 

24.  Relative Proportions of 

Wetland Types (Vprop) 

Moderately even 

distribution 

2 Moderately even 

distribution 

2 

25.  Vegetation 

Density/Dominance 

(Vvegden) 

high/very high (60-100% 

cover) 

3 medium (40-<60% cover) 2 
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Variable Typical Baseline 

Condition 

Baseline Variable Score Typical Condition 

Following ATV Impacts 

Variable Score 

Following ATV 

Impacts 

26.  Vegetation 

Interspersion (Vintrspr) 

moderate interspersion 2 low interspersion 1 

Soil     

27.  Soil Type (Vsoil) Mineral silty  1 for Modification of Groundwater 

Discharge 

 

2 for Modification of Groundwater 

Recharge, and Modification of Water 

Quality 

 

3 for Export of Detritus 

Mineral silty 1 

 

 

2 

 

 

 

3 

Landscape     

28.  Size (Vsize) Small (<10 acres) 1 Small (<10 acres) 1 

29.  Watershed Land Use 

(Vsheduse) 

Low intensity land use 3 Low intensity land use 3 

30.  Wetland Juxtaposition 

(Vjuxta) 

Connected above and 

below 

5 for Contribution to Abundance and 

Diversity of Wetland Vegetation 

 

3 for Contribution to Abundance and 

Diversity of Wetland Fauna 

Connected above and 

below  

5 

 

 

3 
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8.4 Performance Standards for Verifying Objectives 

Appendix A provides the method for estimating gains in function for proposed trail hardening projects. In order to verify if the 

gains are eventually made, a separate procedure must be followed (Appendix B). The method in Appendix A is based on 

typical, or average, variable scores for undisturbed and post-ATV impact conditions. The method does not require the project 

proponent to conduct detailed measurements for every wetland community crossed by the project. It simply requires the 

proponent to measure the size of the disturbed area and the HGM class(es).  

Essentially, the objectives are met when the variable scores in the impact areas (widened or braided trails) are the same or 

nearly the same as in adjacent undisturbed areas. If the hardened trail is properly used and disturbed areas allowed to recover 

naturally, variable scores (e.g., number of layers) will usually return to an undisturbed condition. In the case of some variables 

such as vegetation density, the undisturbed condition will usually be reached in 2 to several growing seasons. Other variables 

such as number of layers may require up to a decade or more for the recovery to occur. For example, ATV disturbance often 

results in the removal of a shrub layer. If the ATV traffic is redirected with installment of a hardened trail, it may be 10 years 

before shrubs develop into a measurable layer. The methodology and data form s needed to verify if functional capacity has 

been restored or is proceeding toward recovery are presented in Appendix B.  

9.0 Monitoring Requirements 
Monitoring of the recovery of disturbed areas (i.e., trail widening/braiding) should be conducted every 5 years after 

construction of the hardened trail through year 15. The monitoring will involve collection of data on the 10 variables that 

generally change after undisturbed areas are impacted by ATV trail. These 10 variables were identified in Table 8.2 and are 

repeated below: 

-  Microrelief of Wetland Surface. 

-  Wetland Land Use 

-  Cover Distribution 

-  Interspersion of Vegetation Cover and Open Water 

-  Number of Layers 

-  Number of Wetland Types 

-  Percent Cover of Layers 

-  Plant Species Diversity 

-  Vegetation Density/Dominance 

-  Vegetation Interspersion 

The method for collecting the data including a data form is presented in Appendix B. The monitoring of the recovery of wetland 
functional capacity should be performed by the entity proposing the project. 
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10.0 Long Term Management Plan 
Proposed trail hardening projects will require long-term maintenance due to eventual deterioration/breakage of trail 

components. When initial materials are ordered, extra components (e.g., track panels and fastening hardware) should be part 

of the project budget. These materials should be stored so that routine repairs can be done. Additional expenses will also 

include repair or replacement of signs and continuing education of village ATV users on the importance of not expanding ATV 

usage off the hardened trail. The project proponent should also include a commitment to seek funding sources when most of 

the initial material is reaching the end of its product-lifespan (e.g., 20 years).  

11.0 Adaptive Management 
To help insure that the trail hardening project is successful, signage at the ends of the trail and along the trail will be needed to 

keep users aware of the importance of not going off the trail into sensitive/wet ground that is easily damaged. Signs and posts 

will need to be part of the project proposal costs, including some replacement signs and posts. 

A village education program will also help insure project success and should be included in the project proposal. The 

education program should include presentations and materials at village schools and during village meetings. Village residents 

should be included as much as possible in the planning, design and construction of the project.  

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

• All Project financing and coordination 
• Project design and execution 
• Pre site surveys 
• Project Selection 
• T ransport of all materials, equipment, and manpower 
• All monitoring and reporting 
• Maintenance and signage 
• Adaptive Management 
 
Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources, Division of M ining, Land and Water 

to operate a mine in the region. Donlin Gold will create a standby trust to disburse funds according to USACE’s instructions.  

The District Engineer would receive at least 120 days notification in advance of any termination or revocati on. The financial 

assurance would phase out when USACE determines the mitigation sites are successful in accordance with the above 

performance standards. 
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13.0 Sample Permit Application Text and Diagrams 

 

 

Sample Text from POA-2012-328 (U.S. Army Corps of Engineers 2012): 
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Sample Drawings from POA-2012-328: 
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15.0 Abbreviations 

ATV All-terrain vehicle 

cm Centimeters 

FA Functional assessment 

FCU Functional capacity unit 

HGM Hydrogeomorphic 

LF Linear feet 

ORV Off-road vehicle 

PRM Permittee responsible mitigation 

T .R.S. Township, range, section 

USACE U.S. Army Corps of Engineers 
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Appendix A – Estimating Gains in Function for Proposed Trail Hardening 

Projects 

A.1 Methodology 

In areas where trail widening and braiding has already occurred in wetland habitats, existing aerial photographs or field 

surveys should be used to estimate the size of the disturbed area. If aerial photographs of the proposed project area are not 

available, the following steps should be taken to complete a field estimate: 

1. Equipment needed: 100’ or 200’ field measuring tape and notebook to record measurements. 

2. The length of the disturbed (widened/braided) trail through wetland habitat should be measured using a field measuring 

tape. This length should be measured along the primary/main trail that typically bisects the disturbed area (Figure A-1). The 

width of the disturbed area should be measured at 100’ intervals and recorded in a notebook. The HGM class (slope, flat, 

depressional riverine, or lacustrine fringe) crossed by the transects should be noted.  

Figure A-1. Diagram of plot locations used to document the recovery of wetland functional capacity in areas 

disturbed by ATV traffic. 

 

3. The measured widths of the disturbance area through wetlands should be averaged and multiplied times the measured 

length. The resulting square feet should be divided by 43,560 to determine the number of acres. When the size of the 

disturbed areas is measured or estimated, the area covered by the proposed hardened trail should be subtracted from the 

acreage. For example, the typical hardened trail system is 7 ft wide. If 1,000 ft of trail is planned for construction through 

100’ 

Primary/Main Trail 
Transects to measure width of 

disturbed area  

Disturbed area from trail 

widening/braiding 
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wetlands, the 7,000 ft2 (0.16 acres) area covered by the trail should be subtracted from the estimated size of the disturbed 

area. 

4. Determine the HGM class or classes (i.e., slope, flat, riverine, depressional, and lacustrine fringe) of the disturbed area by 

visual estimates and by referring to the notes regarding the HGM classes crossed by the transect lines. Using this information, 

estimate the acres of each HGM class. The total of all classes should equal the total disturbance determined in step 3.  

5. The estimated acreage of each HGM type should be inserted into the Data Worksheet (following page) in the column titled 

“Measured Acres for Each HGM Class.” The estimate for each class will be entered 8 times (once for each wetland function). 

The change in FCUs between the disturbed condition and the restored (or baseline) condition is recorded in the last colu mn. 

The Project Summary table at the end of the data worksheet shows the total of FCU changes for the 8 wetland functions 
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Data Worksheet 

Estimating the Functional Benefit of Hardened Trail ATV Projects, Based on the Magee Rapid FA Method  

 

 

Project:_______________________________________ Date:_______________________ 

Investigator(s):_________________________________ Location:____________________ 

 

Measure on aerial photographs or make on-the-ground estimates of the acres, by HGM class, currently impacted by ATV trail widening/braiding. For areas where 

a single trail currently exists but widening/braiding is expected, use 28 ft as the expected trail width to estimate the future impact area that would occur if the 

hardened trail is not constructed. This width is based on the average trail widening width in a study conducted in Wrangell-St. Elias National Park and Preserve 

(Connery 1984). 

Wetland Function Typical Disturbed 

FCUs 

(per acre) 

Typical Baseline 

FCUs 

(per acre) 

Change in FCUs  

(per acre) 

Measured Acres 

for Each HGM 

Class 

Change in FCUs Between 

Disturbed FCUs and Baseline 

FCUs (per acre change X 

measured acres) 

Slope 

Mod. Groundwater Discharge 0.40 0.47 +0.07   

Mod. Groundwater Recharge N/A N/A N/A   

Storm and Floodwater Storage 0.52 0.62 +0.10   

Modification of Stream Flow 0.44 0.44 0.00   

Modification of Water Quality 0.50 0.66 +0.16   

Export of Detritus 0.80 0.80 0.00   

Abundance and Div. of Wetland 

Vegetation 

0.53 0.73 +0.20   
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Wetland Function Typical Disturbed 

FCUs 

(per acre) 

Typical Baseline 

FCUs 

(per acre) 

Change in FCUs  

(per acre) 

Measured Acres 

for Each HGM 

Class 

Change in FCUs Between 

Disturbed FCUs and Baseline 

FCUs (per acre change X 

measured acres) 

Abundance and Div. of Wetland 

Fauna 

0.64 0.82 +0.18   

Flat 

Mod. Groundwater Discharge 0.39 0.44 +0.05   

Mod. Groundwater Recharge 0.62 0.57 -0.05   

Storm and Floodwater Storage 0.46 0.53 +0.07   

Modification of Stream Flow 0.44 0.44 0.00   

Modification of Water Quality 0.61 0.72 +0.11   

Export of Detritus 0.83 0.83 0.00   

Abundance and Div. of Wetland 

Vegetation 

0.53 0.73 +0.20   

Abundance and Div. of Wetland 

Fauna 

0.58 0.72 +0.14   

Riverine 

Mod. Groundwater Discharge 0.47 0.53 +0.06   

Mod. Groundwater Recharge 0.72 0.67 -0.05   

Storm and Floodwater Storage 0.46 0.54 +0.08   

Modification of Stream Flow 0.67 0.67 0.00   

Modification of Water Quality 0.67 0.83 +0.16   

Export of Detritus 0.92 0.92 0.00   
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Wetland Function Typical Disturbed 

FCUs 

(per acre) 

Typical Baseline 

FCUs 

(per acre) 

Change in FCUs  

(per acre) 

Measured Acres 

for Each HGM 

Class 

Change in FCUs Between 

Disturbed FCUs and Baseline 

FCUs (per acre change X 

measured acres) 

Abundance and Div. of Wetland 

Vegetation 

0.53 0.73 +0.20   

Abundance and Wetland Fauna 0.58 0.72 +0.14   

Depressional 

Mod. Groundwater Discharge 0.39 0.44 +0.05   

Mod. Groundwater Recharge 0.62 0.57 -0.05   

Storm and Floodwater Storage 0.48 0.56 +0.08   

Modification of Stream Flow 0.44 0.44 0.00   

Modification of Water Quality 0.61 0.72 +0.11   

Export of Detritus 0.83 0.83 0.00   

Abundance and Wetland 

Vegetation 

0.53 0.73 +0.20   

Abundance and Wetland Fauna 0.58 0.72 +0.14   

Lacustrine Fringe 

Mod. Groundwater Discharge N/A N/A N/A   

Mod. Groundwater Recharge 0.72 0.67 -0.05   

Storm and Floodwater Storage 0.38 0.48 +0.10   

Modification of Stream Flow 0.22 0.22 0.00   

Modification of Water Quality 0.67 0.83 +0.16   

Export of Detritus 0.92 0.92 0.00   



DONLIN GOLD LLC PRM Draft Work Plan 
ATV Trail Hardening Projects 

 

49 | P a g e  
 

Wetland Function Typical Disturbed 

FCUs 

(per acre) 

Typical Baseline 

FCUs 

(per acre) 

Change in FCUs  

(per acre) 

Measured Acres 

for Each HGM 

Class 

Change in FCUs Between 

Disturbed FCUs and Baseline 

FCUs (per acre change X 

measured acres) 

Abundance and Wetland 

Vegetation 

0.53 0.73 +0.20   

Abundance and Wetland Fauna 0.58 0.72 +0.14   

 

Table A-2.  Project Summary 

Wetland Function Sum of FCUs Gained from Each HGM 

Classa 

Mod. Groundwater Discharge  

Mod. Groundwater Recharge  

Storm and Floodwater Storage  

Modification of Stream Flow  

Modification of Water Quality  

Export of Detritus  

Abundance and Wetland Vegetation  

Abundance and Wetland Fauna  

Note: 

a. Using the Magee rapid FA method, the Modification of Groundwater Recharge function will show a loss. 
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Appendix B – Method for Monitoring of the Recovery of Wetland Functional 

Capacity Following Construction of a Trail Hardening Projects 

B.1 Methodology 

This methodology is to be followed to document the recovery of wetland functional capacity following construction of a trail 

hardening project. Ideally, the project will eliminate trail widening and braiding that occurs when ATV users move off of the 

existing trail due to degradation that makes passage difficult (e.g., deep muddy tracks). The monitoring of recovery of the 

disturbed areas should be done at 5 year interval through year-15. 

1. Equipment needed: 100 foot or 200 foot field measuring tape and notebook to record notes/measurements. 

2. Pairs of plots should be located along the project area in distinct wetland plant communities or HGM types (Figure B-1). 

One of the plots should be in a representative portion of the recovering disturbed area, and the other plot outside of the 

disturbed area that is representative of undisturbed conditions. A one-tenth acre circular plot should be used for the 

observations and data collection. A one-tenth acre circular plot has a radius of approximately 37 feet. If a wetland plant 

community or HGM type stretches more than 200 feet along the hardened trail route, separate plot pairs should be located in 

the plant community approximately 200 feet apart. 

Figure B-1. Diagram of plot locations used to document the recovery of wetland functional capacity in areas 

disturbed by ATV traffic. 

 

3. In the sample plots, observations/visual measurements should be made for the 10 Magee rapid FA method variables that 

typically change when areas are disturbed by ATV use. These observations should be recorded on Page 1 of the Data 

Worksheet. The information from all of the Page 1 sheets (one sheet for each plot pair) for a project area is summarized on 

Page 2. If the percent in the last column on worksheet Page 2 is 90% or more for all variables, the threshold has been met to 

Installed Hardened Trail 

Wetland Plant Community 

or HGM class boundaries  

  

  

  

  

Plot pair, inside and outside 

of disturbed area 
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certify that all wetland functions have been restored to pre-disturbance conditions. If the percent is less than 90% for one or 

more variables after a 15-year period, or if progress toward this figure (90%) is not being made at the 5 and 10 year 

monitoring intervals, additional remediation efforts may be required such as planting certain vegetation life forms (e.g., 

shrubs).
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Data Worksheet 

Monitoring of the Recovery of Wetland Functional Capacity Following Construction of a Trail Hardening Project 

Page 1 

 

Project:_______________________________________ Date:_______________________ 

Investigator(s):_________________________________ Location:____________________ 

Plot Pair #:____________________________________ 

Vegetation Community/HGM Type:_____________________________ 

 

Variable Score in Plot 

Representing Disturbed 

Area 

Score in Plot 

Representing Undisturbed 

Area 

Microrelief of Wetland Surface.   

Wetland Land Use   

Cover Distribution   

Interspersion of Vegetation Cover and Open Water   

Number of Layers   

Number of Wetland Types   

Percent Cover of Layers   

Plant Species Diversity   

Vegetation Density/Dominance   

Vegetation Interspersion   

Total   
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Data Worksheet 

Monitoring of the Recovery of Wetland Functional Capacity Following Construction of a Trail Hardening Project  

Page 2 

 

Variable Number of Plot Pairs 

Where Disturbed Area 

Score Equals or Exceeds 

Undisturbed Area Score 

Number of Plot Pairs 

Where Disturbed Area 

Score is Less than 

Undisturbed Area 

Score 

Percent of Plot Pairs 

Where Disturbed Area 

Score Equals or 

Exceeds Undisturbed 

Area Score 

Microrelief of Wetland 

Surface. 

   

Wetland Land Use    

Cover Distribution    

Interspersion of Vegetation 

Cover and Open Water 

   

Number of Layers    

Number of Wetland Types    

Percent Cover of Layers    

Plant Species Diversity    

Vegetation 

Density/Dominance 

   

Vegetation Interspersion    

 

If the percent in the last column is 90% or more for all variables, the threshold has been met to certify that all wetland 

functions have been restored to pre-disturbance conditions. If the percent is less than 90% for one or more variables 

after a 15-year period, or if progress toward this figure (90%) is not being made at the 5 and 10 year monitoring 

intervals, additional remediation efforts may be required such as planting certain vegetation life forms (e.g., shrubs).  
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Guidelines for Evaluating the 10 Variables Typically Affected by ATV Damage 

Variable Range of Conditions and Score   

Microrelief of Wetland Surface. Pronounced (>45 cm) 3 Visually estimate the dominant size category of 
tussocks and hummocks. These features are 
measured to the top of the hardened base (not 
measured to the top of the vegetation). 

well developed (15-45 cm) 2 

poorly developed (<15 cm) 1 

Absent 0 

Wetland Land Use low intensity 3 High intensity impacts include activities that 
remove natural vegetation and modify the 
hydrology and soils (e.g., industrial, commercial, or 
residential development, or intense agriculture). 
Moderate land use includes activities which may 
modify natural vegetation but do not entirely 
replace it and which has left the hydrology and 
soils relatively undisturbed (e.g., removal of woody 
vegetation and most ATV trail disturbances). 
Undisturbed areas are measured as low intensity.  

moderate intensity 2 

high intensity 1 

Cover Distribution forming a continuous cover 3 This variable refers to the distribution of vascular 
plant species. growing in small scattered patches 2 

one of more large patches 1 

solitary scattered stems 1 

no vegetation 0 

Interspersion of Vegetation Cover 

and Open Water 

26-75% scattered or peripheral 
vegetation cover 

3 If open water is present (including stream 
channels, pools, and ponded depressions), then 
visually estimate vegetation cover vs. water cover. 
If all water or all vegetated, then answer 100% 
vegetation cover or open water. 

>75% scattered or peripheral 
vegetation cover 

2 

1-25% scattered or peripheral 
vegetation cover 

1 

100% vegetation cover or open water 1 

no vegetation 0 

5 or more layers 3 
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Number of Layers 

3-4 layers 2 This variable relates to the number of vegetation 
life form layers that have at least 10% cover. This 
is done with visual estimates and includes the 
following 10 life forms: 

Submerged vegetation 

Floating vegetation 

Mosses and lichens 

Short herbs (< 1 m) 

Tall herbs (≥ 1 m) 

Dwarf shrubs (< 0.5 m) 

Short shrubs (≥ 0.5-2 m) 

Tall shrubs (≥ 2 m) 

Saplings (< 5 “ dbh, < 6 m tall) 

Trees (≥ 5” dbh, ≥ 6 m tall) 

1-2 layers 1 

no vegetation 0 

Number of Wetland Types 5 or more types 3 This variable is assessed using a visual 
assessment of the number of wetland types (listed 
below) according to the Cowardin wetland 
classification system (Cowardin et al. 1979): 

Forest, evergreen, needle-leaved 

Forest, deciduous, broad-leaved 

Forest, deciduous, needle-leaved 

Scrub/shrub, evergreen, broad-leaved 

Scrub/shrub, evergreen, needle-leaved 

Scrub/shrub, deciduous, broad-leaved 

Scrub/shrub, deciduous, needle-leaved 

Emergents persistent 

Emergents non-persistent 

Aquatic bed 

Moss 

Lichen 

3-4 types 2 

1-2 types 1 

no vegetation 0 

layers well developed (> 50% cover) 3 
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Percent Cover of Layers 

layers with moderate cover (25-50%) 2 The layers identified above for the Number of 
Layers variable is used for this variable. The most 
common category for all of the layers is used to 
score this variable. For example, if there are 5 
layers and 3 of them have “> 50% cover,” the 
score of 3 (layers well developed) is used.  

layers poorly distinguishable (< 25%) 1 

no vegetation 

0 

Plant Species Diversity high diversity (>18 vascular species) 5 The number of vascular species in the data plots 
should be tallied. It is not necessary to identify the 
species. Moss, lichen, and liverwort species are 
non-vascular and should not be included in the 
total number. 

medium diversity (10-18 vascular 
species) 

3 

low diversity (0 – 9 vascular species) 1 

Vegetation Density/Dominance high/very high (60-100% cover) 3 This variable is asking how much ground is 
vegetated vs. unvegetated. Start with 100% and 
subtract out the cover of bare ground and 
unvegetated water. 

medium (40-<60% cover) 2 

sparse/low (0<39% cover)a 1 

Vegetation Interspersion high interspersion 3 This variable refers to the interspersion of the 
types identified above for the Number of Wetland 
Types variable. The following diagram provides 
guidance in determining the degree of 
interspersion: 

 

 

moderate interspersion 2 

low interspersion 1 

no vegetation 0 
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Appendix C – Estimated Project Costs for Trail Hardening Projects 

Initial cost categories for trail hardening projects include materials, shipping, and labor. Table C-1 shows an estimated 

average cost for one mile of trail with a width of 7 feet. The estimate is for a remote village where shipping costs will be high. 

Labor is based on using local labor. The estimates are based on information in Gorman (2013), Meyer (2002), and 

specification/cost sheets from material vendors obtained in the fall of 2013. 

Table C-1. Estimated initial average costs (per mile) for a 7-foot wide ATV trail hardening project in a village in the 

Kuskokwim River basin. 

Item 

Cost  
(per mile or 3.39 

acresa) 

Trail materials (panels and connective hardware) 90,000 

Underlayment material 13,000 

Signs (five 12” X 12” signs, posts, hardware) 1,300 

Shipping material to village 34,000 

Labor (local) 13,000 

Total 151,300 

a. acres is derived from a 35 ft. width which is the typical width of ATV-damaged trails (widened/braided). If the 

installed hardened trail is 7 ft. wide, the restorable width is 28 ft. 

The costs shown in Table C-1 are for general estimating purposes. Costs could be significantly different depending on 

location, trail width specifications, ground surface characteristics, availability of volunteer labor, and other factors. Estimated 

cost per acre of restored damaged trail would be approximately $45,220. This is based on the estimate that ATV trails in 

wetlands typically become widened/braided to an average width of 35 feet (Connery 1984). Subtracting the width of the 

hardened trail system (7 feet) results in a restoration width of 28 feet. 

Additional costs per acre of restoration are presented in Table C-2. The top section of the table shows the costs for a 300-foot  

section of hardened trail where the width of disturbed trail (widened/braided) is 50, 250, 500, and 1000 fee t. The lower section 

of Table C-2 shows the costs per FCU in each of the 5 HGM classes. Costs drop significantly as the width of disturbance 

increases. For example, the cost per FCU in flat wetlands is $48,613 when the disturbed trail width is 50 feet. When the 

disturbed trail width is 1,000 feet, the cost per FCU for the 300-foot hardened trail project is $2,398. 
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Table C-2. Estimated initial average costs (per acre and per FCU) for a 300-foot long ATV trail hardening project in a 

village in the Kuskokwim River basin.  Costs are shown for degraded trail widths of 50, 250, 500 and 1,000 feet. 

Estimated Cost Per Acre and by FCU 

300 Linear Foot Hardened Trail Crossing Project  (~ $8,595) 

Trail Crosses 50 Foot 
Wide Degraded Wetland 

Crossing 

Trail Crosses 250 Foot 
Wide Degraded Wetland 

Crossing 

Trail Crosses 500 Foot 
Wide Degraded Wetland 

Crossing 

Trail Crosses 1,000 Foot 
Wide Degraded Wetland 

Crossing 

50 x 300 = 15,000 sf or 
0.34 acres restored 

250 x 300 = 75,000 sf or 
1.72 acres restored 

500 x 300 = 150,000 sf or 
3.44 acres restored 

1000 x 300 = 300,000 sf or 
6.89 acres restored. 

Cost Per Acre = $25,279 Cost Per Acre = $4,997 Cost Per Acre = $2,499 Cost Per Acre = $1,247 

Cost/FCUs Gained by HGM Type 

Depressional  

(.53 FCU/acre gain) 

Cost Per FCU = $47,696 

Depressional  

(.53 FCU/acre gain) 

Cost Per FCU = $9,428 

Depressional  

(.53 FCU/acre gain) 

Cost Per FCU = $4,715 

Depressional  

(.53 FCU/acre gain) 

Cost Per FCU = $2,353 

Flat 

(.52 FCU/acre gain) 

Cost Per FCU = $48,613 

Flat   

(.52 FCU/acre gain) 

Cost Per FCU = $9,610 

Flat 

(.52 FCU/acre gain) 

Cost Per FCU = $4,806 

Flat 

(.52 FCU/acre gain) 

Cost Per FCU = $2,398 

Lacustrine Fringe  

(.55 FCU/acre gain) 

Cost Per FCU = $45,962 

Lacustrine Fringe  

(.55 FCU/acre gain) 

Cost Per FCU = $9,085 

Lacustrine Fringe  

(.55 FCU/acre gain) 

Cost Per FCU = $4,544 

Lacustrine Fringe  

(.55 FCU/acre gain) 

Cost Per FCU = $2,267 

Slope  

(.71 FCU/ acre Gain) 

Cost Per FCU =$35,604 

Slope  

(.71 FCU/ acre Gain) 

Cost Per FCU = $7,038 

Slope  

(.71 FCU/ acre Gain) 

Cost Per FCU = $3,520 

Slope  

(.71 FCU/ acre Gain) 

Cost Per FCU = $1,756 

Riverine 

(.59 FCU/acre gain) 

Cost Per FCU = $45,962 

Riverine 

(.59 FCU/acre gain) 

Cost Per FCU = $8,469 

Riverine 

(.59 FCU/acre gain) 

Cost Per FCU = $4,236 

Riverine 

(.59 FCU/acre gain) 

Cost Per FCU = $2,114 
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PERMITTEE RESPONSIBLE MITIGATION (PRM) 

PLAN 
 

C-1 
 

PRM PLAN ID / NAME PRM-013, PRM Snow Gulch Creek Restoration 

DESIGN LEVEL CONCEPTUAL VERSION 03 DATE 7/16/15 

WATERSHED NAME Snow Gulch HUC12 190305010801 

T.R.S (Meridian) Township 23 North, Range 49 West, Section 14, Seward Meridian 

Latitude and Longitude 

(NAD 83) 
Latitude: 62.080445 N    Longitude: -158.200639 W  

MITIGATION SUMMARY 

Wetland Creation NA 

Wetland Re-establishment NA 

Wetland Rehabilitation NA 

Wetland Enhancement NA 

Wetland Preservation None 

Buffer Enhancement  To be determined / With stream length  

Total Area of Mitigation To be determined / With stream length  

Years of Monitoring 5 Years minimum 

1.0 Objectives 
The objective of this PRM is to complete stream restoration of Snow Gulch. Snow Gulch is a 4-mile-long, northwest-flowing 

perennial tributary of Donlin Creek that combines with other tributaries to become the main stem of Crooked Creek. 

1.1 Project Description 

Snow Gulch is a 4-mile-long, northwest-flowing perennial tributary of Donlin Creek that combines with other tributaries to 

become the main stem of Crooked Creek (Figure 1). Approximately 1.2 mi (1.9 km) of lower Snow Gulch has been mined. The 

mouth is located 0.7 mi (0.5 km) southeast of the center of Section 14, Township 23N, Range 49W, of the Seward Meridian. 

The current Snow Gulch placer mine is locality 20 of Cobb (Mindat, 2013). Snow Gulch has a drainage area of 3.4 mi2 (8.8 

km2), making up one percent of the entire Crooked Creek watershed (Table 1) (OtterTail, 2013). 

Fisheries Assessments from 2004-2013 have documented limited fish presence in Snow Gulch. Dolly Varden (Salvelinus 

malma) was the only species captured via backpack electrofishing and minnow trapping (Table 2). Aerial surveys documented 

the presence of a few adult coho salmon (Oncorhynchus kisutch) during surveys in 2004, 2005, and 2008 (Table 3) (OtterTail, 

2014).  
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The major components of the conceptual restoration plan for Snow Gulch are: 

 Targeted alterations of the lower mine site area in order to restore the natural geomorphology, which would support a 
greater diversity of fish habitat required during all life-cycles of salmonids;  

 The improvement of rearing habitat for salmonids in the existing pools that make up the confluence of Donlin Creek 
and Snow Gulch and the existing tailings ponds; and 

 Removal of the partial fish passage barrier at the outflow of the lower tailings pond, thereby opening all of Snow 
Gulch (up to the proposed fresh water reservoir) to upstream spawning migration during all flow stages and providing 
free and unrestricted movement for rearing juvenile salmonids; and ensure ongoing minimum and periodic flow 
regimes released from the proposed freshwater dam in the upper reach of Snow Gulch (OtterTail, 2013). 

This restoration of Snow Gulch would: 

 Increase the quantity of existing river channel habitat for spawning fish; 

 Alter stream power, floodplain and/or sinuosity to increase stream complexity and improve ecosystem health; and 

 Create new fish habitat. 

See Figure 1 for site location. 

2.0 Site Selection Criteria 
The watershed was selected for the mitigation potential of the existing anthropogenic disturbance. Successful design of 

mitigation measures within this environment requires a careful balance between restoring essential salmon habitat features 

while retaining those necessary for the continued success of resident species. Site locations were chosen where mitigation 

of the existing river channel would increase spawning and rearing habitat for salmon over time.  

Studies of Snow Gulch conducted by OtterTail identified multiple locations that met criteria for possible stream enhancements. 

Sites were assumed to have a “high” rating when evaluated according to their relative gain of aquatic habitat vs. the cost of 

implementation. Gain of habitat was based on estimates of quality and quantity of aquatic habitat opened for access or 

created for fish spawning and rearing. Cost of implementation was based on estimated costs related to the amount of 

anticipated hours required for heavy machinery, volume of earth displacement, and ease of access. These assumptions 

are based on first‐stage conceptual designs. Table 4 outlines the site criteria and definition of that criteria.  

The existing mining site along the lowest reach of Snow Gulch at the confluence of the gulch and Donlin Creek contains two 

settling ponds as well as a water diversion channel, which functions as a bypass for Snow Gulch from the upper end of the 

mine cut and ponds and drains into Donlin Creek above the original Snow Gulch junction (Figure 2; Appendix A, Photo 5). The 

original channel has further been altered over the years by the dumping of mine fill into the main course. Currently, the byp ass 

acts as a viable fish passage but appears to be strictly a bypass ditch without a functional floodplain or riparian zone. Directly 

downstream of the lower tailings pond, there is blockage of woody debris, causing a drop of approximately 4.5 ft (1.37 m) that 

has been observed to act as a fish barrier. This conclusion can be drawn due to the fact that no fish spawning has been 

observed upstream of the lower tailings pond and adult spawning fish have been observed directly below the barrier (Table 3). 

3.0 Site Protection Instrument 
Appropriate protection of established sites is invaluable to the entire mitigation process, especially as more time and energy is 

invested in the project. These projects in some cases may take years to establish the necessary habitat and additional time to 
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meet the end goal of viable spawning and rearing for production of salmon. Gaining support, establishing good communication 

and continual coordination with interested parties is essential to the success of the programs. Steps will be taken to identify 

the optimal protection needs and implementation on a site per site basis.  

The lands adjacent to the Snow Gulch are owned by The Kuskokwim Corporation (TKC) and the Calista Corporation. 

Coordination with Calista and relevant agencies (i.e., U.S. Army Corps of Engineers [USACE], Alaska Department of Fish and 

Game [ADF&G]) would help to establish the most effective protection measures to be implemented at each site. It is likely that 

these stream enhancement projects will fall under jurisdiction of the State of Alaska and the USACE, which Donlin will look to 

for guidance and technical support on the project moving forward. 

Providing detailed information regarding established stream restoration projects will be beneficial to TKC, Calista, and other 

parties that have a vested interest. Project documentation that will be provided to parties will be a short summary of work in 

progress, including; project coordinates, maps and photographs of the project location.  

Onsite protections will be placed at site locations, examples include onsite signage. Listed below are a few examples of site 

protection that will be placed onsite: 

 Generalized signage stating, “Stream Restoration in Process” and/or “No Fishing, Spawning Area Rehabilitation 
Project” at upstream and downstream extents; 

 Detailed signage to explain project components and restoration importance to the region; and 

 Primary maintenance party contact information onsite. 

4.0 Baseline Information 

4.1 Geomorphology and Hydrology 

In Snow Gulch, low grade auriferous gravel deposits in the ancestral channel were reworked to form locally rich gold placers.  

The paystreaks in Snow Gulch also extend for about 2,000 feet (610 m) to both the northeast and southwest along the Donlin 

terrace deposits. As pointed out by Maddren (1915), this productive section of the creek also is the beginning of the abundan t 

igneous intrusions upstream in the valley of the gulch. The gravel in Snow Gulch varies from 16 to 50 feet thick (4.9 to 15.2 

m). In addition to gold, the principal heavy minerals identified in the placer concentrates are auriferous arsenopyrite, arse nian 

pyrite, garnet, cassiterite, calcite, scheelite, stibnite, magnetite, and monazite. The concentrates are radioactive; the 

radioactivity [may be] caused by uranium and thalium and their daughter products in monazite (Bundtzen et al., 1987). Garnet 

is abundant; it is likely derived from the swarm of granitic dikes and sills in the area (Mindat, 2013). 

The hydrology and stream morphology in the lower reaches of Snow Gulch are extremely variable due to the disturbance by 

placer mining. Available data at biomonitoring site SN1 gives channel characteristics that display a low entrenchment ratio, 

which is typical given the stream location in the valley floor and the location of the sampling site (Figure 2). Point-in-time 

discharge measurement at SN1 was 1.37 cfs (0.039 m 3/s). 

Available data on Snow Gulch at biomonitoring site SN2 reveals a variable depth and low sinuosity (1.04), gradient of 0 .019, 

and average wetted width of 4.4 ft (1.3 m) (Table 1). Substrate collected in riffle portions at the site is predominantly sand. The 

slope is significant enough and valley dimensions conducive to create an incised channel with a high entrenchment ratio  
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(Figure 3). Though this was not measured directly, visual observations indicate such. Dense vegetation reinforces the banks 

along these reaches, possibly creating a greater degree of incision (OtterTail, 2013). 

4.2 Snow Gulch Fisheries Information 

No documented historical baseline data exists for Snow Gulch predating mining operations. Fish population assessments from 

2010-2013 indicate that Crooked Creek drainage continues to support relatively small, but viable, populations of Chinook, 

chum, and coho salmon. Since the construction of the fish weir in 2008, limited numbers o f sockeye salmon (Oncorhynchus 

nerka) and pink salmon (Oncorhynchus gorbuscha) have also been documented. With the exception of the larger Donlin 

Creek, Bell Creek, and Getmuna Creek drainages, neither Chinook nor chum salmon have been documented in tributaries to 

Crooked Creek. However, limited numbers of coho salmon have been reported in several tributaries, including Snow Gulch  

(OtterTail, 2014).  

Fish habitat in Snow Gulch is limited by the drainage’s small size. Aerial spawning surveys documented coho salmon in the 

lower reach. Placer mining activities have filled in the migration corridor and likely preclude coho salmon and other residen t 

species from moving past this obstruction to upper mainstem portions of this stream. In 2004, a biomonitoring site (SN1) was 

located within Snow Gulch and monitored for fish habitat presence and use. An additional site (SN2) was added in 2006 due 

to the proposed fresh water reservoir that would be located within the watershed. Survey site SN2 is located well above 

ongoing independent placer mining activities (OtterTail, 2014). 

Adult coho salmon were observed in Snow Gulch in 2004, 2005, and 2008, but these salmon were all observed just upstream 

of the stream mouth (Table 3). Snow Gulch has been rerouted by placer mine activities and has recently been connected to a 

settling pond, though the stream channel was most recently routed around the pond by a bypass channel (Appendix A, Photo 

4). In the past, the pond may have acted as a migration barrier for salmon passage into Snow Gulch. Fish habitat in Snow 

Gulch is limited by the drainage’s small size. As described above, previous aerial spawning surveys documented coho salmon 

in the lower reach. Placer mining activities have filled in the migration corridor and likely preclude coho salmon and other 

resident species from moving past obstructions to upper mainstem portions of this stream  (OtterTail, 2014). Sites SN1 and 

SN2 were not sampled in 2010 but previous surveys showed that the only fish species occurring in these reaches was Dolly 

Varden. This species was observed in 2011 and 2012 at SN2 with an annual average of approximately 3 fish per 300 ft (Table 

2). All Dolly Varden collected were over 80 mm TL (OtterTail, 2014). 

5.0 Determination of Credits 
The number of stream mitigation credits created by site improvements are determined by stream type, location, condition, in-

stream improvements and linear feet of channel at the mitigation site. Snow Gulch is a perennial tributary of Crooked Creek. 

Snow Gulch is located in Section 14, Township 23 North, Range 49 West, Seward Meridian. The lower portion of Snow Gulch 

has been modified extensively via small scale placer mining since 1909 (Appendix A; Photos 1-6).  

Donlin is preparing a four component mitigation plan for Snow Gulch: 

 Component 1 – Restoration of a Geomorphically Stable Floodplain in the Channelized Lower Reaches. 
Component 1 involves the addition of instream and near-bank features such as mature trees, tree bundles, and 
boulders in various configurations to augment habitat diversity for spawning and rearing fish . It also includes the 
relocation of existing and relic dredge piles in order to augment existing stream geometries that will approach the 
undisturbed characteristics of the original creek and thereby increase habitat diversity.  
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 Component 2 – Rearing Habitat Improvement at the Confluence of Donlin Creek. Component 2 involves 
dredging of tailing ponds to provide additional rearing and overwintering habitat for juvenile anadromous and resident 
fish populations.  

 Component 3 – Removal of the Fish Barrier at the Outflow of the Lower Tai lings Pond. Component 3 involves 
construction of a fish ladder at the passage barrier located at the outflow of the lower tailing pond. This would allow 
access to 2.1 miles (3.2 km) of Snow Gulch for use by resident and anadromous fish.  

 Component 4 – Maintain Minimum Instream Flows from the Proposed Fresh-Water Reservoir. Component 4 
involves employing the Tennant method to determine optimal instream flows for Snow Gulch after construction of the 
Freshwater Dam (FWD).  

6.0 Mitigation Work Plan 
The mitigation work plan targets reconstruction and restoration of the impacted Snow Gulch main channel and associated 

floodplain. The goal of restoring the natural ecosystems along Snow Gulch is to provide diverse aquatic habitat for use by fish 

at different life stages, which in turn will contribute to a healthier overall ecosystem and productive fishery. Snow Gulch h as 

the potential to provide important habitat for a variety of species that are found within the Crooked Creek drainage, in 

particular coho salmon and Arctic grayling (Thymallus arcticus). The long, homogenous stretch of runs with few large pools 

and riffle-pool sequences in the lower reach of the mine site is detrimental to spawning and rearing. An alternating pool-riffle 

pattern of stream bed morphology is particularly important for creating appropriate habitat required for redd formation by 

different salmonid species (Hobbs, 1937; Briggs, 1953; Stuart, 1953 in Bjornn and Resier, 1991).  

Coho salmon tend to spawn at locations with downwelling flow where there is no difference in water temperature between the 

river and inter-gravel stream bed. In a typical mainstem river channel, downwellings predominately occur at the head of riffle 

reaches with upwellings occurring at the downstream end of the riffle as inter-gravel flows exit below the riffle. However, coho 

prefer low stream velocities, shallower water and smaller gravel. Most coho fry stay in the stream for over a year feed ing on 

aquatic insects, zooplankton and small fish. Adequate stream cover is important to fry survival as well as high dissolved 

oxygen levels. There are precious few sites along the lower reach and flowing channels within the study area that provide 

these crucial habitat characteristics (OtterTail, 2013). 

Main channel substrate composition throughout the study area is extremely homogenous due to the valley substrate type, 

geomorphology, and the uniformity of the tailings left from the dredging and sorting process. In order to promote redd 

formation, gravels need to be loose, aggraded and approximately 16-64 mm in diameter (Burger, 1983). Generally, sediments 

less than 64 mm diameter should comprise less than 20 to 25 percent of the incubation substrate (Bjo rnn and Reiser, 1991). 

Based on these guidelines, the sand substrate found in the study area is not suitable given the flow regimes and channel 

features present. 

Vegetation along the upper reaches, and at sporadic locations along the lower reaches within the mine site, is predominantly 

brush, made up of small alders and willows. Floodplain areas exist at a small number of locations where the valley 

morphology and the absence of man-made features allows for the formation of complex habitat areas. In the mine site area 

and particularly the lower reaches, meander and floodplain are limited compared to undisturbed river systems. Instream and 

riparian vegetation cover is particularly important for fish rearing and resting. Compared to similar river basins and lot ic 

systems, it is likely that the relative absence of mature riparian vegetation as well as instream debris adversely affects overall 

fish survival and selection of the lower gulch by fish in search of spawning and rearing habitat. 

Available off-channel habitat is adequate within the study area due to the man-made tailings ponds that redirect main stem 

flow. Off-channel habitat is important in any lotic system, providing rearing and resting places for all fish, but particularly 
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juvenile salmon and resident species. As fish grow, they increase their distance from cover and tend to occupy greater water 

depths and velocities where they can find shelter from the current. Fry move out of faster water and congregate at undercut 

banks where dense vegetation drapes into the water or where woody debris has lodged and creates similar cover. Juveniles 

occupy different stream habitats in the fall and winter. Juvenile coho salmon, in particular, tend to favor slow velocity hab itats 

and spawning activity is often associated with groundwater-fed channels along the margins or adjacent to the floodplains of 

rivers (Lestelle, 2007). Aerial observations show that the water in the confluence pools is extremely deep, which would provi de 

for some resting, over-wintering, and rearing needs but the two tailings ponds in the mine area are likely too shallow to allow 

for adequate over-wintering. In the lower reach and along the confluence pools, woody-debris for carbon and nutrient inputs 

(food) as well as long-term soil and vegetation for sheltering and rearing young are almost non-existent. 

The upper reaches of Snow Gulch, below the proposed fresh water reservoir, exhibit a strong trend towards incision, which 

does not allow for the type of bed diversity and flow patterns required for hosting fish populations. At sampling site SN2, the 

channel width to depth ratio is frequently 1:5 (observed). This does not allow for substrate sorting and diverse instream flo w 

patterns to support natural resting and spawning locations for all types of fish. At the few locations where the width to depth 

ratio is closer to 2:1, the substrate is comprised predominantly of sand, which is not suitable to provide the types of up and 

downwellings required by most salmon species. 

Based on the existing habitat in the disturbed and undisturbed reaches of Snow Gulch, multiple alterations can be made to 

improve the habitat required that will support the various life-stages of fish found in the Crooked Creek drainage. The 

individual projects most likely to result in mitigation credits are: 

 Targeted alterations of the lower mine site area in order to restore the original natural geomorphology, which would 
support a greater diversity of fish habitat required during all life-cycles of salmonids;  

 The improvement of rearing habitat for salmonids in the existing pools that make up the confluence of Donlin Creek 
and Snow Gulch and the existing tailings ponds;  

 Removal of the partial fish passage barrier at the outflow of the lower tailings pond, thereby opening all of Snow 
Gulch (up to the proposed fresh water reservoir) to upstream spawning migration during all flow stages and providing 
free and unrestricted movement for rearing juvenile salmonids; and  

 Ensure ongoing minimum and periodic flow regimes released from the proposed freshwater dam in the upper reach 
of Snow Gulch. 

6.1 Component 1 – Restoration of a Geomorphically Stable Floodplain in the 

Channelized Lower Reaches 

Snow Gulch currently has a water diversion channel that functions as a bypass for Snow Gulch from the upper end of the 

mine cut and ponds that drain into Donlin Creek above the original Snow Gulch junction (Figure 2; Appendix A, Photo 1) in 

place. The original channel has further been altered over the years by the dumping of mine fill into the main course. The 

bypass acts as a viable fish passage but appears to be strictly a bypass ditch without a functional floodplain or riparian zo ne. It 

remains at risk of channel avulsion back through the settling ponds during high water or significant aufeis events. The settling 

ponds are located within the original stream footprint. Should this occur, it would introduce a significant amount of sediment 

into Donlin and Crooked Creeks and their downstream spawning riffles. Additionally, the type of habitat present in such an 

entrenched channel does not contain the diversity of flow patterns that allow for the occurrence of spawning and rearing by 

different types of fish species (OtterTail, 2013). 
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Channel reconstruction would: 

 Reestablish a more geomorphically appropriate and stable river channel and associated floodplain;  

 Redirect and combine important water flows; and 

 Increase the prevalence of downwellings at the head of riffle reaches optimized for coho salmon spawning substrate, 
depth, and flow preferences. 

The current channel has little chance of naturally returning to a geomorphically normal state in the foreseeable future . Long 

term reversion to pre-disturbance conditions will only occur over a geologic time scale. Channel morphology, surface and sub-

surface flow patterns, and riparian communities have been significantly altered. However, within that context, some recovery, 

particularly riparian revegetation, is occurring. 

The reaches that would benefit from alterations would include the confluence of Snow and Donlin, the lower reach below the 

lowest tailings pond, the ponds themselves, and the reach between the tailings ponds. The current location of the airstrip 

would also need to be part of any restoration efforts of the entire floodplain. There is easy access to the vast majority of 

disturbed areas and sections of the reaches due to the placement of access roads and the airstrip. 

Successful design of mitigation measures within this environment requires a careful balance between retaining the few 

productive habitat features and creating additional ones. Approximately 1.1 mi (1.8 km), of mainstem river and its adjacent 

floodplain is recommended for mitigation measures under this project (Figure 2). A mix of enhancement opportunities exist 

along the disturbed area to enhance sinuosity, and place features such as boulders and tree bundles for cover, instream 

habitat, and erosion control. Sites would be chosen based on four criteria: 

 The opportunity for increasing the quantity of existing river channel habitat for spawning fish; 

 The opportunity to alter stream power, floodplain, and/or sinuosity, which would increase the complexity of a local 
ecosystem to benefit all fish; 

 The potential adverse effects that mitigation measures might have on existing usage of habitat for fish spawning, 
over-wintering, and rearing; and  

 The availability of feasible access to sites in order to carry out the modifications at a realistic scale and cost. 

Possible actions/alterations were considered only if they would allow for likely sustained benefits to the system as a whole. 

Two types of actions are proposed: 

 The addition of instream and near-bank features such as mature trees, tree bundles, and boulders in various 
configurations to augment habitat diversity for spawning and rearing fish; and 

 The relocation of existing and relic dredge piles in order to augment existing stream geometries that will approach the 
undisturbed characteristics of the original creek and thereby increase habitat diversity. 

To make alterations to the stream geometry and approach the previous condition of the river, general parameters can be 

deduced from the greater valley and flow characteristics of the stream. Using the existing dredge piles located next to the 

channel, a typical sinuosity, slope, and diversity of off-channel habitat features can be created without disturbing existing 

beneficial habitat (Mclean, 1997). For a bankfull width of 7.55 ft (2.3 m) at SN1 conservative estimates for meander 

wavelength, channel bend length, meander belt width, and radius of curvature were calculated to be 9.3 ft (2.83 m), 6.3 ft 

(1.92 m), 5.3 ft (1.65 m), and 1.9 ft (0.58 m), respectively (Appendix C). Note that these estimates are based on a single 

discharge measurement and on visual estimates of forest coverage from aerial imagery. Within the mine site area, the 

average bankfull width varies widely due to the entrenched channelization of the main stem. Based on aerial analysis of 
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channel geometry, there are no locations along the entire length of the reach within the mine site that exhi bit these channel 

geometries. 

Following the restructuring of the channel, the placement of boulders in various clusters as well as in individual configurat ions 

in order to provide flow dynamics that have been proven to provide the habitat for fish spawning and rearing in many different 

river systems (Johnson et al., 2001). J-hooks would be located on the outside of stream bends where strong downwelling and 

upwelling currents, high boundary stress, and high velocity gradients generate high stress in the near-bank region. The 

structure is designed to reduce bank erosion by reducing near-bank slope, velocity, velocity gradient, stream power and shear 

stress (Appendix B; Figure B-3). 

The use of trees for improving rearing and resting places for fish is an important component in natural lotic systems and is 

severely lacking in the lower reach of Snow Gulch. Bank revetments would be employed using mature spruce trees in order to 

provide a complex and relatively durable natural structure for fish rearing (Muhlberg and Moore, 1998) (Appendix B). Large, 

adult trees with limbs intact would be bundled and placed end-to-end longitudinally with the bank and stream flow to provide 

habitat as well as a more level grade at the stream edge during normal flows for fine sediment to accumulate and form the 

topsoil needed for revegetation over time. Additional measures can be taken at the time to transplant small alders in order to 

speed-up the process of revegetation. Entire adult alders can be transplanted, together with their root balls and adequate soil, 

into the tailings at the stream bank in order to establish more diverse vegetation (Appendix B). This has been shown to be an 

effective means to reduce erosion, provide instream rearing habitat, and provide nutrients into the lo tic food web (Bentrup and 

Hoag, 1998). Re-grading steep tailings at sites where the trees will be replanted will increase chances of survival and provide 

more opportunity for other species to benefit from the substantial organic inputs. 

The following specific data are required to be collected: 

 Measured channel characteristics (discharge, widths, depths, slope, substrate); 

 Estimate of fish populations upstream of the reach; 

 Estimate of winter minimum flow in the upper reaches; 

 Calculated channel characteristics for the entire length of the proposed restoration reaches (Entrenchment ratio; 
Substrate size--D50); 

 Total length of impacted reach including additional distances affected; 

 Width, depth and height of in-channel dams or barriers constructed to block flow; 

 Photos of banks, in-channel features, floodplain, etc. for design;  

 Push/haul distance where excess material from the stream channel, floodplain, remnant tailings piles can be placed ; 
and 

 Wetlands surrounding the site that may be impacted by the construction process and materials. 

6.2 Component 2 – Rearing Habitat Improvement at the Confluence of Donlin Creek 

At the confluence of Donlin Creek and Snow Gulch, relic tailings ponds form deep pools in what has become a significant side 

channel that is fed by Snow Gulch (Appendix A; Photo 5). Varying pond bathymetry is critical for enhancing fish production. 

Generally, 20 percent of the pond depths should be less than three-feet deep and 25 to 50 percent of depths should be in 

excess of nine-feet deep (AMA, 2011). Additionally, an irregular bottom surface and a diversified shoreline are beneficial for 

salmon production (McLean, 1993). Also, pond cover, such as in-water woody clusters and shore overhang vegetation, is a 
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major component to a successful design. The only spawning fish observed in Snow Gulch were associated with these deep 

pools, indicating that suitable spawning habitat exists but conditions to assist rearing of fry and juvenile salmonids requires 

additional features in the ecosystem. Due to situation of the pools within tailings and dredge mounds, as well as their age a nd 

composition, ideal features are not present for providing suitable cover for rearing and protecting young following spawning. 

The existing tailings ponds within the current mine site are likely extremely shallow due to the continual deposition of sedi ment 

during the life of the mine from natural and anthropogenic sources (Appendix A, Photo 4; Figure 2). Shallow ponds do not 

provide the volume of water during the winter season for use by fish as overwintering habitat. Such habitat is critical for fry and 

juvenile salmon, as well as other resident species to survive until the next growth season. 

A detailed survey of the two tailings ponds would be needed to evaluate contour depths and substrate consistencies. In  the 

event that dredging would be required, each pond would be excavated to the depth required to provide an optimum volume of 

water for over-wintering. Currently, the only species known to reside above the bypass channel is Dolly Varden with limited 

populations (Table 2). The level of demand needed for over-wintering habitat is currently estimated but it can be assumed that 

habitat alterations would provide a greater abundance of overwintering habitat which would attract fish of different species and 

provide benefits across entire species life-cycles. 

Specific data required to be collected: 

 Depth measurements of existing ponds and pools; 

 Species-specific habitat requirements pertaining to spawning, rearing, and overwintering; 

 Push/haul distance where excess material from the stream channel, floodplain, and remnant tailings piles can be 
placed; and 

 Wetlands surrounding the site that may be impacted by the construction process and materials. 

6.3 Component 3 – Removal of the Fish Barrier at the Outflow of the Lower Tailings 

Pond 

The upper reaches of Snow Gulch may not be accessible to salmon, as indicated by a complete absence of observed salmon 

upstream of the natural barrier during annual aerial fish surveys (Table 3). Although salmon are known to migrate upstream of 

their natal spawning areas – particularly coho salmon - no juvenile salmonids have been captured by either minnow trap or 

backpack electrofisher in upper Snow Gulch above the barrier, within the mine site area nor within the upper reaches. The 

barrier is located at the outflow of the lower tailings pond (Figure 2). This barrier is composed of a fall of 4.5 ft (1.38 m) onto a 

cascade of shallow water with cobble, which at baseflow and low-flow conditions does not provide the necessary pool depth 

for fish to jump in order to clear the obstructions and resume passage. Removal of the barrier would open up approximately 

2.1 mi (3.2 km) for use by resident and migratory fish populations. 

It is recommended that the barrier be modified to incorporate features of an engineered fish ladder to allow natural passage of 

migrating juvenile and adult fish. A fish ladder is a sloping, baffled raceway or sometimes a more naturalistic slope with 

boulders and other structures that provide hydrodynamic refuges for resting and function as uphill stairways for fish (Schilt, 

2007). There are many designs of baffles, pools, and weirs that dissipate energy as water descends from the forebay 

upstream of the dam to the downstream tailrace. Like stairways, fish ladders are typically rather long so that the uphill slope 

can be gradual. Fish ladders attract upstream migrants into their downstream ends and then on upstream by providing 

appropriate attracting flow to guide the upstream migrating fish. Although fishways have mostly been designed to pass 
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anadromous adult upstream migrants, especially shads and salmonids, they can also pass fish of other taxa (Bunt et al., 

1999). 

Data on fish capabilities for the local species of chum and coho as well as the existing barrier fea tures are needed. Clay 

(1961) suggests the following engineering field work that is required before design and construction of a fishway at a fall c an 

be initiated: 

 Topographic surveys; 

 Record magnitude, direction and location of velocities; and 

 Locate points of turbulence, upwellings and the intensity and location of points of surge and how they relate to fish 
behavior. 

Due to the scale of the barrier, a stream channel using natural materials with only a few small pools will likely be the most  

suitable approach. Further data will need to be collected for the specific design type. See Appendix B for a conceptual 

diagram of a possible modified natural fishway for fish passage. 

A redesign of the barrier would need to incorporate the biological considerations of fish capabilities and requirements. 

Additionally, the minimum operation parameters, fishway entrance data, construction timeframe, access, and maintenance 

requirements would need to be collected. Specific data to be collected are: 

 Fish species targeted,  

 Fish species swimming abilities, 

 Behavior at various life stages, 

 Fish migration season,  

 Age of fish targeted,  

 Minimum and maximum size of the species,  

 Run size,  

 Biological requirements of the species (e.g., spawning, rearing or foraging habitats that require protection),  

 Source(s) of fish ladder water, 

 Minimum operation parameters, 

 Fishway entrance area, 

 Construction timeframe and access, 

 Maintenance requirements, 

 Hydrological data, 

 Percent exceedance curves for flows,  

 River water surfaces at dam tied to downstream gauge, 

 Both tailwater and forebay rating curves over range of flows,  

 River velocities, and  

 Diversion amounts and timeframe. 
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6.4 Component 4 – Maintain Minimum Instream Flows from the Proposed Fresh-Water 

Reservoir  

According to the proposed mine layout, Snow Gulch would be the site of a fresh water dam (FWD) at approximately 2.2 mi. 

(3.5 km) from the confluence of Snow and Donlin. This dam is proposed to be a contingency source of fresh water to the 

process plant during operations (Figure 2). The proposed FWD would have an operating capacity of 3,243 acre-ft (4 Mm3), 

and its spillway would be designed to pass the predicted peak runoff from a 1-in-100-year probability storm. Except when 

water is withdrawn from the pond for use in-process, the dam would be kept at its maximum storage capacity (i.e., the spillway 

will be used on a near continuous basis). The catchment area of the Snow Gulch FWD is approximately 1,557 acres (630 ha) 

(SRK, 2012b). 

It is assumed that the mitigation measures would be instituted during the construction and/or operation phases of the mine 

and so be subject to the effects of the FWD. Based on the description above, the predicted instream flow could likely drop to 

zero during events where the draw-off from the reservoir by mine operations would be greater than the inflow. In this case, 

downstream habitat would be in jeopardy depending on the amount of groundwater flow and rainfall that would contribute to 

instream flows.  

As part of an overall restoration plan, it is necessary to ensure a minimum flow within Snow Gulch below the FWD in order to 

sustain fish species at different life stages, including the diversity of their habitat. Application of hydraulic and habitat methods 

suggest that the environmental response to flow is not linear; the relative change in width and habitat with flow is greater for 

small rivers than for large. Small rivers are more ‘at risk’ than large rivers and require a higher proportion of the average  flow 

to maintain similar levels of environmental protection (Jowett, 1997).  

Estimating essential instream flows using the historical and/or estimated historical flow regime of the river, in particular the 

Tennant method, is commonly employed in Alaska. Tennant (1976) determined that width, water velocity and depth all 

increased rapidly from zero flow to 10% of the mean flow, and that the rate of increase declined at flows higher than 10%. 

Tennant showed that 30% of average flow or higher provided average depths of 0.45–0.6 m (1.48–1.97 ft) and velocities of 

0.45–0.6 m/s (1.48–1.97 ft/s) and considered these to be in the good to optimum range for aquatic organisms.  

Hydraulic methods are not typically used to assess seasonal flow requirements. Hydraulic methods focus on maintaining 

water in the river channel and, in this way, maintain the appearance of a river. Habitat methods provide the most flexible 

approach to flow assessments, but can be difficult to apply and interpret.  

Specific data to be collected are: 

 Range of river flows, including averages and max/min values; and 

 Detailed morphology measurements at various points within targeted reach. 

7.0 Maintenance Plan 
The maintenance of the structures would be rather limited with a majority of the effort focused on design and initial installation. 

Any maintenance needed would occur after spring break-up and before the arrival of salmon and after flooding events.  
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8.0 Performance Standards 
Performance standards are determined to objectively evaluate the status of the mitigation measures. Performance of 

mitigation components 1 - 4 include establishment of spawning and rearing habitat, attracting targeted species, redd 

production with the ultimate goal of salmon population increases in Snow Gulch. Performance standards for floodplain 

connectivity would include: 

 Increase in large woody debris; 

 Presence of salmon above the tailing ponds; 

 Presence of redds; and 

 Overwintering of fish in tailing ponds. 

The overall performance standards will be a long term goal of increased salmon production in Snow Gulch. Long term 

management and monitoring will indicate that these locations are adding to the overall increased performance of the system . 

9.0 Monitoring Requirements 
Monitoring would be conducted by Donlin Gold or their authorized agents to verify that the mitigation remains on track to meet 

performance standards. If performance standards are not being met adaptive management would be instituted. Monitoring 

would be conducted annually before the salmon returns for a period of five years after the completion of all construction. 

Monitoring would be based on a schedule that aligns with expected performance standards. Success or failure at specific 

performance levels would determine the appropriate amount of monitoring. The parameters to be monitored are outlined 

below: 

 Sinuosity of the restored segment – measured on the ground and sinuosity would be calculated in the office to verify 
the increase in stream complexity; 

 General condition of structures (i.e., boulder clusters and tree bundles) – visual observations of structures to 
document their condition and if habitat complexity is increasing; 

 Bank stability – visual observation to determine if and where the river is eroding the banks; 

 Tailing pond depths – on site bathymetric measurements to verify the ponds are able to support overwintering; 

 Condition of the fish ladder – visual observations to verify the fish ladder works effectively; 

 Stream discharge – in field manual measurements to ensure instream flow requirements are being satisfied and;  

 Verification of spawning – visual observations via helicopter surveys looking for redds and the presence of spawning 
salmon. On the ground observations of redds, salmon involved in spawning, or the presence of other fishes (i.e., 
Dolly Varden and/or Arctic grayling) foraging around redds verifies spawning occurred. 

Monitoring would occur immediately after spring break-up prior to the salmon runs to ensure site adjustments would be 

finalized before the salmon arrive. Additional site monitoring would be necessary after a flood, low water, fire, or any 

unforeseen anthropogenic disturbance. Stream discharge would be monitored monthly to ensure instream flow requirements 

are being achieved. Visual observations of salmon spawning would occur weekly during the typical spawning season typically 

the mid-end of July and mid-end of September.  

Donlin Gold or its authorized agents would conduct the monitoring and submit the monitoring report. Monitoring reports would 

be provided to the USACE annually. The USACE would have permission to participate in the monitoring process to the extent 

they deem necessary.  
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In addition, if required by the USACE, monitoring would be extended beyond the five year period. If the performance 

standards were not being met, then the USACE would require additional monitoring. 

10.0 Long Term Management Plan 
Decisions for long term management need to be addressed for perpetuation of the project and to ensure goals continue to be 

met after the initial three year mitigation phase of the project has been completed. Once performance goals have been met, 

monitoring and management will adjust from a seasonal approach to a longer interval monitoring plan of five years.  The best 

approach for long term management is ensuring that the appropriate agencies are apprised of the project, agree on the 

intended goals and are committed to long term success of the project. Long term management plans are to return to these 

sites on intervals of five years during spawning seasons to determine the productively of these sites. Donlin Gold would be 

financially responsible for the long term management of these sites. However, it is unlikely that resource would be needed for 

upkeep of these sites. 

11.0 Adaptive Management 
Riverine systems are prone to change due to both natural and anthropogenic sources. In some cases, these sources lead to 

changes that can cause negative impacts on the proposed mitigation measures. These changes would need to be evaluated 

on an individual basis and decisions would need to be made during planning to determine potential events that would involve 

adaptive management. Donlin Gold, with consultation with the District Engineer, would adopt adaptive management to rectify 

change if it were detrimental. However, if the change was tolerable, then adaptive management would not be required. 

Adaptive management of these mitigation measures would ensure they would be constructed and maintained to function 

optimally. Adaptive management may be employed at any time during planning, construction, or operation of the mitigation 

sites, if it becomes apparent the proposed mitigation would not or is not functioning properly. 

12.0 Financial Assurance 
Donlin Gold is fully responsible for: 

 Project set up, planning, execution, 

 Construction, 

 Maintenance, 

 Inventory and monitoring, 

 Remedial measures, 

 Project success,  

 Long term management, and  

 Monitoring reports. 

Donlin Gold will be fully bonded by the State of Alaska, Department of Natural Resources. Donlin Gold will create a standby 

trust to disburse funds according to USACE’s instructions. The District Engineer would receive at least 120 days notification in 

advance of any termination or revocation. 
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The financial assurance would phase out when USACE determines the mitigation sites are successful in accordance with the 

above performance standards.  
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14.0 Tables 

Table 1: Stream Characteristics of Snow Gulch at Biomonitoring Site SN2 

 

Table 2: Summary of Electrofishing Results at Sampling Sites on Snow Gulch (2004-2013) 
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Table 3: Adult Salmon Aerial Counts for Donlin Creek Tributaries (2004-2012) 
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Table 4: Site Selection Criteria 

Criteria Category Definition Project Ratings 

1. Sustainability  Prov ides long duration, low maintenance costs? Yes, after initial setup costs project is 
sustainable with low costs. 

2. Viability  Likelihood of sustainability  good? Yes, good long term v iability . 
3. Success Are the standards of success measurable? Yes, fish population/redd surveys. 

4. Prov ides Value Fulfills functional replacement in watershed or regional value needs? Yes, both to river system and 
commercial and subsistence fisheries 

5. In Watershed Within affected watershed, sub-basin or basin? Yes 

6. Credit Value Cost/Credit Ratio Unknown 
7. Hydrology  Does the site have sustainable hydrology? Yes, with influence from anthropogenic 

sources (mining). 
8. Timing How soon could the work be started? Potentially  baseline data collection 

would begin summer 2015. 
9. Contaminants Are their known contaminants? Unknown 

10. Land Management Project consistent within local area management plan? 
Project meets identified needs in watershed assessment? 

Yes, restoration is consistent with the 
Kuskokwim Area Plan (ADNR, 1988)   

11. Ecological - Aquatic Enhances aquatic carry ing capacity  in the watershed? Yes, will add salmon. 
12. Ecological - Terrestrial Enhances terrestrial carry ing capacity  in the watershed? Yes, will add salmon. 
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15.0 Figures 
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Figure 1: Snow Gulch Site Map (2013) 
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Figure 2: Snow Gulch Primary Mitigation Site Map (2013)  
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Figure 3: Cross-section and Channel Characteristics at Biomonitoring Site SN1. 
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Appendix A 

Photos of Snow Gulch Mine Area 
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 A-1 July 2015  

 

Photo 1: View of Snow Gulch mine site up stream. (Photo: OtterTail, 2012)  

 

Photo 2: View of Snow Gulch mine site between upper and lower tailings ponds. View from upstream. 

(Photo: OtterTail, 2012) 
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Photo 3: View of Snow Gulch mine site lower tailings pond outlet and start of lower channel. View from 

upstream. (Photo: OtterTail, 2012) 

 

Photo 4: View of Snow Gulch mine site lower tailings piles and lakes, showing beginning of bypass 

channel. View from upstream. (Photo: OtterTail, 2012)  
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 A-3 July 2015  

 

Photo 5: View of Snow Gulch mine site lower tailings piles and lakes, detailing bypass channel. View from 

upstream. (Photo: OtterTail, 2012) 

 

Photo 6: View of Snow Gulch mine site lower tailings piles and lakes, showing confluence of sidearm of 

Donlin Creek and Snow Gulch. View from downstream. (Photo: OtterTail, 2013)  
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 A-4 July 2015  

 

Photo 7: Snow Gulch at biomonitoring sampling site SN2 (Photo: OtterTail, 2009)
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Appendix B 

Conceptual Diagrams of Instream and Riparian Features 
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Figure B-1. Fishery habitat restoration illustration. 
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Figure B-2. Root wad stabilization along outside of channel meander, angled upstream to deflect stream flow away from bank.  

 

 

Source: NCSRI 06/2000 
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Figure B-3. (A) Plan view, (B) cross-section, and (C) profile view of typical rock vane placement. 

 

 

 

  

Source: NCSRI 06/2000 
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Figure B-4. (A) Plan view, (B) cross-section, and (C) profile view of typical J-hook rock vane placement. 

 

 

 

 

  

Source: NCSRI 06/2000 



DONLIN GOLD LLC PERMITTEE RESPONSIBLE MITIGATION (PRM) PLAN 
PRM-013, PRM Snow Gulch Creek Restoration 

Appendix B 
 

 B-6 July 2015 
 

Figure B-5. (A) Plan view, (B) cross-section, and (C) profile view of typical cross vane structure placement. 

 

 

 

  

Source: NCSRI 06/2000 
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Figure B-6. Conceptual plan view of full-width rock ramp fishway. 

 

 
Source: Thorncraft and Harris (2000) 
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Appendix C 

Snow Gulch Channel Alteration Calculations 
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